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ANNUAL REPORT 


OF THE 

BOARD OF SCIENTIFIC ADVICE 
FOR INDIA 

1910-11 


SUMMARY OF PROCEEDINGS. 


Twentieth Meeting held at Simla on the 15th May 1911. 

Tlie Board considered the reply by Professor Dunstan, the Director 
of the Imperial Institute, London, to the request of the Board that in 
addition to the names of external referees consulted by the Director of 
the Imperial Institute the names of officers of the Imperial Institute 
could also, when asked for, be furnished in connection with investigations 
conducted at the Imperial Institute on behalf of India. The Board 
accepted Professor Dunstan’s decision not to furnish the names of 
officers of the Imperial Institute staff who had conducted investigations 
on behalf of India, but understood that it was not in accordance with the 
usual practice elsewhere to withhold the names of subordinate scientific 
workers and expressed the opinion that to do so would detract from the 
value of assistance which the Imperial Institute gives to science in India. 

The programmes of the various scientific departments for 1911“12 
were then considered. The Board resolved to accept them as they stood 
except that the Director-General of Observatories was at liberty to with- 
hold from the programme certain items with which his reduced staff 
could not deal. 
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Twenty«first Meeting heldi at Calcutta on the 3ist December 1911. 

Tie Board considered tie general question of tie puilication in 
official journals or memoirs of results of investigations in tie Depart- 
ments of Agriculture, Civil Veterinary, Survey of India^ Indian 
Museum — Zoological, Antiropological and Industrial sections — ^jForestry, 
Botanical Survey and Geological Survey. Tie Board recommended tiat 
all papers by tie officers of tiose departments intended for publication 
siould in tie first instance be submitted to tie iead of tie department 
concerned, but tie Board were of opinion tiat tie existing rules were 
adequate in tiis respect. 

Tie draft Annual Report of tie Board for 1910-H was tien con- 
sidered. Tie Board resolved that contributors to tie Annual Report 
siould not necessarily confine tieir references to investigations the 
results of which had been published nor to purely departmental work ; 
tiat tie preparation of tie report on Veterinary Science for tie coming 
year siould be entrusted to Colonel Rease; tiat subject to modification 
in several of tie sections tie report be adopted. 

Tie revised distribution list of the Annual Report of tie Board for 
1910-11 was read together with new applications for copies. It was 
resolved that tie list as revised be accepted. 
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APPUEt> CHEMISTRY 

BY 

J=. WALTEB LEATHEE, Pir.D., P.I.C., E.C.S., 

Imperial Agricultural Ghemiat, 

B. HOOPER, F.I.C., E.O.S., F.L.S., 

Curatory Industrial Section, Indian Museum, ' 

AISTD 

PFRAN SINGH, F.C.S., 

Forest Chemist. 

T!ke following is a review of the chemical w'ork done during the year 
m c3E)M?eetioii with Indian industries and agriculture^ and on Indian 
m^erial examined in other countries* The matter has been arranged 
according to the following classification: — 

I. — ^Analytical methods*. 

II.~— Industries based on mineral production. 

III. — Chemistry and physics of soils, water and manuring. 
iV. — Analyses of organic raw products and manufacturing pro- 
^ eeaaes connected with them. 

1. Quins, resins and rubber. 

2. Fixed and volatile oils. 

3. Dyes and dyeing. 

4. Tans and tanning, 

6. Fibres and papor. 

6. Flour, vsugars, starch, foods. 

7. Accessories to human food. 

8. Spirits. 

9. Drugs. 

I. — An^ilytical Methods, 

Estimation, of tannin.— Attempts were made to simplify the process 
for tannin estimation as adopted hy the International Leather Trades 
Ass'oeiation hy finding a suitahle substitute of a definite coinposithm f(»r 
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hide powder. The Forest Chemist is glad to note that he has succeeded 
in doing so (36). Nickel hydroxide when freshly prepared makes a very 
good substitute for hide powder. Thirty-seven specimens of different 
Indian tanning materials such as Mangrove, Acacia, Oaks and Myro- 
halans were analysed side by side both by the chromed hide powder and 
freshly prepared nickel hydroxide with results that are in fair agreement 
with each other. The action of nickel hydroxide was tried on tannin 
and non-tannin solutions of known strength with the result that the whole 
of the tannin was precipitated, while such substances as cane sugar and 
glucose remained in the mother liquor.^ 

11. — Saltpetre Industry. 

Saltpetre. — The refining of saltpetre in India has been the subject of 
investigation at Pusa. The defects of the present processes as employed 
in India are as follows: — 

(t) The time occupied in recovering the refined saltpetre varies 
from five to ten days before the first product, the Kalmi 
shora,” and amounts to months before the second or 
“"Kuthia shora^^ is obtained. Consequently the invested 
capital is turned over only slowly. 

(ii) The quality of these products, especially the latter, varies, 
and frequently leaves much to be desired; the Kalmi 
shora^’ varies from about 85 to 95 per cent, of pure potas- 
sium nitrate and the ^^Kuthia shora’^ from 65 to 75 per 
cent. It is generally more or less brown coloured. 

{in) The amount of water which has to be evaporated and conse- 
quently the fuel used is larger than should be necessary. 

(it?) The processes are interfered with partly or wholly by the 
monsoon. 

(i^) The loss of nitrate entailed in the processes is not a small 
amount. 

A modified process, which includes the use of special appliances, was 
devised last year with the object of remedying as far as possible the 
defects just enumerated. In this the crude saltpetre is heated with a 
limited amount of mother liquor to a temperature near the boiling point, 
so as to bring the potassium nitrate into solution. The hot liquid mass 
is then run into a filter which is maintained at a temperature of near 
100*^0., and the solution of potassium nitrate separated with the aid of 

* A papdf on tho subject hag been sent to the Society of Chemical Industry (36), 
Jiondon, for publication. Further work on the subject is in progress. 



ipt^Lteb cbEMistTR:^, 


J)ressure from the insoluble matters. The hot clear filtrate is next run 
into coolers in which the nitrate separates as fine grained white crystals 
and this product is finally separated from the mother liquor by a centri- 
fuge. Haying worked well in the laboratory, a larger sized plant 
suitable for the refinement of one naaund of crude saltpetre per day, 
was made in Mozafferpore and worked at the United Provinces Exhibi- 
tion throughout the three months. It was found that about nine-tenths 
of the nitrate in the crude saltpetre could be extracted during the day 
in the form of a nice white refined saltpetre testing about 94 per cent, 
purity (that is 6 per cent, refraction) and the process was watched with 
considerable interest by refiners who visited the Exhibition. 

A larger plant is now being made, capable of dealing with from 
20 to 30 maunds of crude saltpetre daily with which the actual cost 
of working the process can be ascertained, which was not possible with 
the small exhibition plant.” 

A description of the Indian processes and of the newly devised one 
has been published as a Bulletin of the Imperial Agricultural Depart- 
ment (18). 

Ill Soils. 

Drainage. — This subject was briefly referred to in last year’s report. 
The records which have been maintained for some years at Cawnpore 
and at Pusa, have been compiled and examined and are now being 
published as a memoir (19). The following are the deductions which 
have been made : — 

(i) The amount of drainage and evaporation in India exhibit the 
same characteristics that have been met with at Hotham- 
sted, namely, the quantity evaporating is nearly independ- 
ent of the season, whilst the drainage varies with the 
rainfall. The annual evaporation from fallow land at 
Pusa is estimated to be about 28" whilst that at Cawnpore 
is about 18" of water. 

(n) One effect of a crop is to reduce the amount of water evaporat- 
ing from the surface soil, and the Indian records have pro- 
vided an estimate of this protective effect. A good crop, 
whilst itself transpiring large amounts of water, will reduce 
loss of moisture in this manner to two-thirds or one-half of 
what it would he from exposed fallow land. 

(in) The amount of ammonia present in the drainage water both 
from bare fallow, as also from cropped land, is as small as 
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hm feeem foxuad at Eothamsted. Tie amount of nitrate has 
hem m years of good rainfall much greater than at 
Sothamsted. 

(it;) The amormt of nitrate in drainage water from cropped land 
m much less than from fallow land^ which deficiency 
is in |i<art due to assimilation by the crop, but there is also 
some eyidence that higher plants interfere with nitrifijsa- 
tion. 

(ij) Ifitri#eatien has been found at Pusa to be actiye only during 
Wet weJi^ber and then only for a short time. 

(vi) The eyidenee of the Indian records goes to show that the water 
dteecenKiing during wet weather passes very uniformly 
through the soil and not chiefly by means of large 
ehtonels as has been commenly supposed. 

Rab- — The rab process of heating the earifla? of paddy seed beds which 
oitaftts hr mwt parts- of the Pre®idiency, has bee® the subject 

of inwsst%fl?Ko!ir by Mkan", Joshi, and Kanitfcar (22). They have shown 
that heating the surface soil is an advantage to the seedling and 
this forms another instance of an effect which has been demonstrated by 
a number of European investigators, but they consider it probable that 
the effect is not wholly due to biological changes and attribute it in part 
to a physical change. They also directed attention to the use of oil- 
eafte, nttrre eSpeciadly safflWer cafee, a substitute for the rab process, 
and cofUsiAr it ptobabie that the field experiments at Lanovli will 
demonstrate the success of this substitution. One question which is 
weUy to this subject, seems to have been left uneonsidered, 

why ii is that this rab pirocess is met with only in the Deccan, 
and i^rts of Sind, whilst it is never employed in other parts of 

Indian 

W. — (i) @titiis, Resins and Rubbei. 

EToib'bat' gUDmr. — The Semul tree (Bombas mmlaharicum) yields in 
the dry weather a white, opaque, viscous mass which- turns red and 
finalTy dries into hard, brittle brown tears. This peculiar gum is called 
Hocherus/^ Df. F. P. Phillips investigated (33) its chemical pro- 
perties and discovered that it contains a considerable quantity of catechol 
tanniiL Ou hydfofysis with hydfoehloric acid it yields an amorphous, 
insoruhre, crimson substance named ‘^^Semxtl red^^ aud ubody reducing 
Pehlings solution. 

SiieKlc* — Mr. A. C. Langmuir, whose method for the dMettrination 
of rosin in sh^Iac, based on the iodfite absorption under' teed conditions, 
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lias been reeoaaameiided hy tke* C]ie®a.ieal as- a stan!d?a¥di 

lias eoatributsd wxtt Mr. ’F. S. White (17) a liiirtlter paper tie 
analysis of shellac. The authors deal with variara j^Bethoda oi iedfiiie' 
absorption when applied to old and fresh samples and they describe 
shellac-wax and give directions for separating the amount of arsenic 
added in the form of orpiment or yellow sulphide of arsenic. 

IV. — (2) Fixed and Volatile Oils. 

Fish oils 4-t the instance of the Honorary Director of Fisheries 

to the Madras Government an enqTOry has been made in the Indfian 
Museum as to the nature of the fish oils used in jute hatching. It 
appears that whale or fish oil obtained from Norway, Dundee and 
Glasgow, mixed with petroleum, is used for this purpose. Samples of 
the fish oils were found to have a specific gravity ranging from 0*910 to 
0*921, acid values from 12*1 to 96*1, and iodine values from 46*1 to 
152^1. Tire- acid values* are usually high on account of the o*xidishble 
nature of these oils, and the lew ioAine value pjo4®ts to^ probs^W 
Men. The Dfeeclor of‘ Fkhefies, Madras, suhseepjpently scinfe sansyples- 0 # 
sardine oil prepaaied at Camaanore for the purpose of dfetributing 
to the jute mills for an expression o# opirrioir as to their' valuer The oife 
possessed a gravity ranging from €t928 to* 0^9^, acid values it&M 4*18» 
to 37*01, and iodine values from 118'5' to 13®*T. Tie oils proved te he 
satisfactory when mixed with mineral oil, and provided that they eould 
be supplied at a reasonable rate the- local product shouM m&Qt with ^ 
ready demand in the jute mills. 

Lemon grass oife. — An interesting account of the distillation of 
lemon grass oil has been contributed by Mr. W. Reinhart. Lemon grass 
(Cymbopoffori fiexuosxis Stapf) occurs both in the wild* state and' as ^ 
cultivated plant on the western littoral of South India from Cape 
Comorin northwards to Malabar on the lower spur of the ghats. The 
most important districts are the baelc country of Anjengo, tlie hilly 
borders of the P'eriyar river in Travaucore, Pbermade in TravaUcore aiid 
Nelliampathies in Cochin. In some few districts as for instanee in 
Wynaad, the low aldehyde content of the oils produced had a dfs- 
couraging effect upon the prodwthm, the* villWgfW* aqfq»a««^tly 
able to make ddstilling^ pay even at as low price* ae td. pel? oat 
Schimmel & Go. have recently shown (42) th>e eonetants of the readify 
soluble East Indian Malabar, Coddw or Tluvuncero) I^oao® 

oil derived from C. jt^amosns Stapf, and tin* so-called West India- oil, 
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whicli is distinguished by its slight solubility, from C. citTatus Stapl. 
These may be compared with the oil of two varieties of (7. Nardus, 
citronella grass, growing in Ceylon. 



Sp. Gr. 

«D. 

Citral content. 

G. flextiosus 

• 

OU16 

+ 0°25' 

67-5% 

(7. cifrafus 

• » 

0-892 

- 0°26' 

75% 



i 


Geraniol. 

G. ]}{ardus 

• 

0-894i to -929 ; 

1 

+ 12°12' to 6°32' 

39-1 to 64*7 , 


The lemon grass growing in Jalpaiguri and the Duars, mentioned in 
last year’s report as giving a pleasant smelling oil, has been identified as 
(7. 'pendulus Stapf. 

Sandal wood oil.— Mr. W. Eeinhaxt has drawn attention to the 
preparation of sandal wood oil in XTdipi, South Kanara, where it appears 
to be an ancient industry. Native merchants from Udipi attend the 
auctions in Mysore and Coorg every year and pay high prices for the 
wood. The centre of the industry is in the north-east of Earkal up to 
the foot of the ghats. The wood is cut into chips and placed in earthen- 
ware stills about 2\ feet high and 6| feet in circumference, water is 
added and the distillation is continued day and night for a whole 
month. The oil yield is said to be as follows: Roots about 4'34 per 
cent., Jugpokalo 3'47 per cent., and Ain Chittas 2‘6 per cent. The oil 
is exported chiefly from Mangalore where it is shipped to Bombay for 
the Persian Gulf and China. The present value of the oil is about 32 sh. 
per kilo. Owing to the prolonged duration of the distilling process, 
decomposition products are formed which must necessarily injuriously 
affect the quality of the oil. A sample examined by Messrs. Schimmel 
& Co. (42) had a specific gravity of 0*9898 at 15^ and a santalol content 
of 95*4. The high density, train-like odour and insolubility were un- 
favourable properties and could not account for the fancy price realised 
for it. 

Oil-yielding qualities of sandalwood. — Fifteen specimens of sandal 
wood were received from Mr. F. A. Lodge, Conservator of Forests, 
Madras, for the determination of their oil value, and to find out if the 
wood of the trees growing in dry rocky mountainous soil is richer in oil 
than that of the trees found in the more fertile soils of the plains. 
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Tiree of ilie specimens were mostly sap wood stowing 0’48 to'O’TS 
per cent, of essential oil^ tte otters gave from 1*96 to 5 per cent, of 
oil. it was stown that tte wood of tte trees growing in rocky soil 
yielded more oil than ttat of tte trees growing in comparatively fertile 
soils. Tte constants of tte oil made by mixing tte products obtained 
in tte distillations are as follows; — 


Sj)ecific gTHvity at 26®C. ........ *9765 

Optical rotation — 15-6° to —16° 

Saponiiication number before acetylation . , . . .9*72 

Saponification number after acetylation . , . • . 21*13 ‘ 

Santalol content . . * . . . . . . 99’4i 


A note on tte subject by tte Forest Ctemist has been prepared in 
wtict it is indicated that the industry of the distillation of sandal w’^ood 
oil in India is full of promise. 

Turpentine oil. — Tte high price of turpentine oil has created a 
renewed interest in tte industrial exploitation of tte indigenous Pinm 
longifolia, a tree wtict is rich in oil. In Kangra several experimental 
plots have been started in order to learn something of the potentialities 
t)f the industry, the best methods and times of tapping, tte exact yield 
of given trees and the eifect of repeated tapping on the life of the trees. 
The oil produced in India is about 50,000 gallons and is consumed 
locally. There are certain disadvantages in this oil which prevent its 
successful competition with imported American and European products. 
The reason for the difficulties in tte way of the sale of Himalayan tur- 
pentine may perhaps be due to the fact that, as ascertained by Messrs, 
Schimmel & Co. (42), its composition differs altogether from that of 
ordinary oil of turpentine, the oil being especially remarkable for its 
high silvestrene content. For this reason it lacks the valuable oxygen 
absorbing and drying qualities which are peculiar to pinene. The oil 
of Pinus hng{ folia in fact possesses some resemblance to pine tar oil. 

Cinnamomum glanduliferum.— Mr, R. S. Pearson, of the Forest Re- 
search Institute, Dehra Dun, has obtained from the leaves of this laurel 
tree growing in the lower Himalayas a camphor which must probably 
be regarded as identical with the Japanese commercial product. A 
sample sent to Messrs, Schimmel & Co. (42) possessed a melting point of 
175^, and a specific rotation in alcohol of + 46*32^. When boiled with 
acetic anhydride no alcoholic constituent, such as borneol, could he 
detected ; the crude product therefore consisted only of d-camphor. 
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i^lms sample oil distilled from tlio cones of 

C^diaii BMe Las l^en examined by Messrs. Scbimmel & Oo. (43). 
of a yeiio1^^ ooloor and possessed tbe following constants : 
at 15^ 0"87S7, ’*D -* 33^45') acid value 0*5, ^er vaine 
eotte^onding to 2*® per cent, of bormyi acetate^ solnbie in 5 yolomes 
and more of 90 per cent, of alcohol. Turpentine is rarely extracted from 
this pine which grows at higher elevations than Pinus longifoUa. 

alatum Roxb , — The fruit of this tree belonging to the 
hills of Northern Bengal as well as China is called “ Chinese Wild 
Pepper.’^ Messrs. Schimmel & Co. (42) obtained by distillation 3*7 
per cent, of a lemomyellow oil with a peculiar odour of water-fennel, and 
0*9 per cent, of a crystalline substance. The oil appears to consist chiefly 
of hydrocarbon, the nature of which remains to be investigated, while the 
odour suggests the presence of phellandrene. The solid substance was 
colourless, odourless, optically inactive and melted at 83^. It appeared 
to be a phenol or laetonc-iike compound, since it does not react with 
Millions of idfetdine carbonates. 


IV.— (3 Dyes. 

Xefiiiro&iaiMirpiirea.— The glucoside of the annual, Tephrosia pur- 
pum^ ^eguminosae), which grows widely in India, has been separated 
by Clarke and Baaerjee at Cawnpore. The dry leaves grown locally 
yielded about 2’6 per cent,, and it was found to yield on hydrolysis 
(pjercetiOi rhamiioise and dextrose. The glucoside is apparently identical 
with rutin obtained from RuM gmveolens and with osyritrin which is 
the glucoside present in Osyris compressa, 

r%m and TaHningv 

Maoitlactitre of mangrove extract.— -The commercial reports of the 
samples of Mangrove tannin extracts made last year at the Forest 
Hesearch Institute point out the following defects on account of which 
the extracts submitted for valuation could not be used for tanning pur- 
poses: (1) excess of moisture, (2) presence of mildew, (3) earthy and 
^ull appearance, and (4) iron contamination. The reports also indicate 
the commercial possibilities of the extract if it could be freed from the 
al^ve-mentioned defects. The Forest Chemist^ therefore, manufactured 
about 18 tons of Mangrove tannin extract again this year at the Rangoon 
Government Tannin Factory, eliminating, as fap as w^s possible, the 
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defects pointed ^out .aJx)ve. Tihis year mo C)b.eiiai<ials msed for decolor 
beoauee all ’CheMical processes of d* 6 O 0 l(Hirisiiftg tanmijig extraets 
can only be carried ont at tJie expose of tbeir tamajiki strer^gtli, jLoeardijBtg 
to tbe last year’s repoirts, tlio best sample was a mixed extract of Mangrove 
amd Myrobalans deooionrised by sodium fei-snlpbifce ia &e vacmam panSw 
Tie ooloiir measnremeiat for rod in tiis extract was 14- Tie extract 
made tiis year was also a mixed extract of Mangrove bark and Myro- 
balans in i/io proportion of 1 : 7. Owing to tie bad -iinality of the bark 
need tkis year, tie total K|iLantity of tie extract obtained waa only >30 
per cent, instead of an estimated yield of 50 per cent., 18 tons being tie 
yield of 52 tons of tie mixed matermL Average samples of tihis lot of 
18 tons of Mangrove tannin extract were sent to the Imperial Institute, 
London, and to Dr. Grordon Parker of bhe Leather Trades Laboratories, 
Bermondsey and some English firms, for opinion, who have pronounced 
this year’s extract to be very satisfactory. Tie colour is said to be 
still too deep for an ideal tannin extract but the Eorest Oiem^t thinks 
that this is solely duo to the bad quality of the bark used. It is generally 
recognised that the extract prepared from fresh bark with distilled water 
gives very good results as regards colour. It may be pointed out here 
that last year the red colour of the extract was brought down from 33 to 
14 by means of chemical treatment, and this year without resorting to 
any chemical treatment it was brought down to 16. Borneo cutci ex- 
tract, which is recognised as a market standard, has a red varying from 
8 to 10. All the other defects pointed out last year were successfully 
eliminated. 

Tie extract has been aold tiis year at the raiher low rate of £12 S.-f. 
per ton c. i- f., Glasgow, it being considered more important to put it 
on the market at once in order to test its commercial value, than to wait 
and secure better prices. The Forest Chemist is at present engaged in 
drawing up a complete report on the prospects of the manufacture of 
Mangrove and Myrohalans tannin extract in Burma. 

Decolourfsation of tannin extract.— While experimenting on tic 
manufacture of tannin extracts from red coloured barks of Mangrove 
and Sal, it was noticed, as is generally admitted, tiat all cicMical 
decolourisation of tie tannin extracts entails a loss in tie tannin 
strength as well as in tie tanning properties of the extracts and 
that the best way to decolourise them would be by a suitable 
mixture of light coloured tanning materials with tie red tanning 
barks. In continuation of this work, however, as the Forest Chemist 
was not satisfied with the chemical processes adopted by him for the 
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decoloTirisation of the Mangrove and Sal tannin extracts, he tried the 
action of aluminium and nickel hydroxides. The former proved unsuit- 
able owing to its solubility in water, but the latter added in small quan- 
tities effectively decolourises the tannin extracts without showing the 
defects of the other chemical processes of decolouxisation except a small 
loss in the tannin strength. The colouring matter in such barks as 
Mangrove and Sal cannot be differentiated from the tannins themselves 
as contained therein or from certain groups of them and therefore the 
process of decolourisation consists in fractionally precipitating some of 
the tannin, which precipitate while settling down takes with it some 
pectoid and resinous bodies which otherwise keep suspended in the 
tan liquors. This year only a small amount of preliminary work was 
done on the decolourisation of tannin extracts by nickel hydroxide and 
it is hoped that further work on the subject will show whether it would 
be economical to use nickel hydroxide as such on a commercial basis. 

Gambler. — Mr. H. Brumwell in a paper contributed to the Society 
of Chemical Industry (3) deals with the manufacture, composition and 
microscopical examination of the extract of leaves and twigs of Gambier 
{Uncaria Oamhier). 

IV. — (5) Fibres and Papers. 

Cellulose investigation. — Mr. William Raitt, Special Paper Expert,^ 
attached to the Eorest Research Institute, Dehra Dun, gives (38) the 
following short account of the pulp experiments carried out by him : — 

This investigation was begun at the Eorest Research Institute Labora- 
tory in March 1911, and is in continuation of that carried on in the 
laboratory of the Forestry Court of the Allahabad Exhibition during the 
last cold season. The possibilities of paper pnlp production in India 
now form part of the general work of the Forest Economist, and the 
results obtained will be incorporated in his report. It has not as yet 
proceeded far enough to permit of these being recorded, but enough has 
been done to indicate the vast reserves of raw material suitable for the 
economical production of cellulose, contained in Indian forests and 
waste lands, in forms which hitherto have been regarded as waste or 
unutilisable products. The subject is one that in recent years has 
received considerable attention in other parts of the world as a result of 
the rapid growth in the consumption of cellulose for paper making and 
the many other uses to which this material is now being put, coupled 
with an equally rapid exhaustion of the chief sources from which 
supplies have hitherto been drawn, vi-z,^ the Spruce and Pine Forests 
of the Iforthem Hemisphere. It would seem that the cellulose industry 
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wliicli is BOW monopolised by Scandinavia and North America where it 
is rapidly using up raw material which takes 40 years to reproduce, 
and is, therefore, living on and squandering its capital, must eventually 
migrate to tropical and sub-tropical regions where raw material can be 
found in species capable of, and growing under conditions which permit 
of, rapid natural rejDroduction. In boinboo and in many kinds of fibrous 
annual grasses, India possesses such species growing under such condi- 
tions. 


IV. — (6) Flours, Sugars, Starches, Foods. 

Phosphorus in Indian food»stuffs, — Hef erring to the enquiry under- 
taken last year in connection with rice and beri-beri, Major E. D. W. 
Greig has published (9) his re])ort on ‘^Epidemic Dropsy in Calcutta^' 
as No. 45 of the Scientific Memoirs by Officers of the Medical and Sani- 
tary Dej)artments of the Govenimeiit of India. The report gives the 
* results of the analyses of several samples of milled and xmniilled rices 
and other food grains consumed locally. Mr. Hooper ha>s continued the 
work from a chemical point of view and his results are embodied in a 
paper on Phosphorus in Indian food-stuffs^" read before the Asiatic 
Society of Bengal (14). Beyond quoting the analyses of cereal grains 
before and after milling, an examination has been made of the rice- 
bran removed in the polishing process and its constituents are discussed. 
Most of the phosphorus may be removed in the form of phytin, a phos- 
pho-organic acid soluble in dilute hydrochloric acid and precipitated by 
alcohol. Eraser and Stanton have recently shown that the filtrate from 
phytin is effective in preventing polyneuritis in fowds. The filtrate 
evaporated to dryness affords 5 to 6 per (*ent. of phosphoric anhydride 
and about 1 per cent, of nitrogen and contains tlie chief basic principles 
of the rice. 

Milk. — The yield of milk and the percentage of butter fat in it has 
been determined at the Poona dairy farm for Gir and Sind cows by 
Messrs. Meggitt and Mann over the period 1907-1908, and the following 
conclusions (24) have been drawn : — 

1. In a mixed herd of cows of these two breeds, tlie composition 
of the milk may be considered to be fairly constant. The 
morning milk will contain between four and five per cent, 
of fat, and the evening milk between five and six per 
cent, of fat. Under the conditions of the Poona dairy 
farm, where green fodder is grown and fed throughout the 
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year, there will not usually be a very marked droj^ during 
the rains. The richest milk, taking. the whole herd into 
consideration, is reached in the latter part of the rains. 

2. The evening milk is nearly always richer than the morning 

milk. The difference is, however, less marked in the rainy 
season than during the remainder of the year. 

3. Of the two breeds studied, the ^ Grir ^ gives milk of decidedly 

poorer fat content than the ' Sind,^ the average figures 
being — 

Morning milk, Evening milk. 

Per cent. Per cent. 

' Gir ^ cows 5*2 6*2 

» Sind ^ cows 6*0 6*3 

Thus there is a difference of nearly one per cent, in the fat 
content of the morning milk of these two breeds of cows. 
There is little difference in the composition of the evening 
milk. 

4. There seems little relationship between the composition of the 

milk of individual cows and the yield, except that the milk 
becomes slightly richer at the end of the period of lacta- 
tion. Apart from this, the milk yielded by a cow is 
w^onderfully constant in composition whatever the amount 
of milk it is giving. 

6. On the other hand, there is a very great variation in the com- 
position of the milk of the animals of one breed. This is 
what would be expected in breeds of com^^s which have 
undergone no selection for many generations. 

6, The average lengths of lactation for Gir cows is 40*5 weeks, 

and for Sind cows 50*8 weeks, but this varies very much, 
as would again be expected for unselected cows. 

7, The yield of milk from a cow rises to its maximum almost at 

once, and remains almost constant for about the first two- 
fifths of the lactation period. After this there is a regular 
and steady decline to the end of the lactation. 

8, Among Sind cows there is a tendency for the milk to become 

richer in fat as the lactation progresses. It seems more 
obvious in the case of the morning milk than with the 
evening milk, which usually becomes very marked in the last 
stage of the lactation. Among Gir cows the rise is not 
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nearly so constantly found. The figures, in fact, do not 
seem to indicate any constant relationship between the 
composition and the period of lactation of the Gir cows. 

9. One of the most marked results of the whole investigation is 
to emphasise the extremely unselected character of herds 
of even recognised milking breeds like the ^ Grir ^ and 
' Sind ’ in India. The dominance of the individuality of 
the cows almost renders the environmental influences on 
the composition of the milk yielded incapable of being 
detected. 

Qhee. — A further communication has been made by Bolton and 
Eevis (3) on the composition of Bombay ghees in which they again 
emphasise that it is unsafe to depend only on the Reichert-Meissl value, 
and that the baryta value as obtained by the Ave Lallemant method should 
always be determined in order to assist in the detection of adulteration, 
Of seven samples examined five were shown to be adulterated, 

xMilk products. — In Afghanistan and Baluchistan, Nepal and Tibet 
a hard form of cheese is manufactured as a portable concentrated food. 
In the former countries it is a white chalk-like acid substance called 
^ Earut ^ or ^ Krut,^ in Tibet and Mongolia it is called ^ Chura ^ and is 
sold in thick square pieces held together on a string. According to 
analyses made by Mr. Hooper the former contains 58 per cent, of casein 
and the latter 74 per cent. They both disintegrate in hot water forming 
a milk-like fluid. Analyses were also made in the Indian Museum of the 
preparations of curds used largely in Bengal called Ohhana and Dahi. 
Chhana has the properties and composition of a rich cream with a 
pleasant acidulous taste. It contains twice as much casein as average 
cream and a lower proportion of butter fat. Dalii or Dadhi is a form of 
butter-milk in which a proportion of lactose or milk sugar is converted 
into lactic acid by fermentation. 

Dahi and lactic acid. — The acidity of a numl}er of samples of Dahi 
in terms of lactic acid has been determined in the Municipal Laboratory 
by the Health Officer of Calcutta. In view of Hie popularity at present 
enjoyed by curdled milk products several samples of the tablet prepara- 
tions of lactic acid bacillary cultures were also tested. These cultures are 
imported for the production of curdled milk and they were examined both 
for their power of producing lactic acid and for their bacterial contents. 
While bazar Dahi after 24 hours contained 1*45 per cent, of lactic acid 
and had an aromatic odour, four imported preparations produced in steri- 
lised milk from 0*34 to 0*63 per cent, of lactic acid and developed a sour 

9 ? 
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smell. The great value of lactic acid is its distinct antiseptic property in 
preventing intestinal decomposition and the multiplication of putri- 
factive organisms. These experiments show the much greater value of 
curdled milk as produced in Bengal under the name of Dahi to any arti- 
ficial preparation produced by a proprietary article to induce fermentation. 

Sugar. — Investigations on the sugarcane crop have formed the 
subject of two communications during the year. 

The sugarcanes of Upper India differ in a very marked manner from 
the canes of other countries and it is well known demand different treat- 
ment for their successful culture. It w’-as therefore a necessary preli- 
minary to a survey of the canes of the United Provinces to study the effect 
of varying some of the cultural conditions on the character of the crop 
and the yield of sugar. It was thought by Messrs. Clarke, Annett and 
Zamin Husain (4) as a result of vsome preliminary experiments in 1908 
tliat some interesting information might he obtained hy studying the 
effect of planting the sets different distances apart. 

Starting with a small number of sets per acre planted at wide dis- 
tances apart, and gradually increasing the number and lessening the 
distance, it was hoped to ascertain with some degree of certainty the 
optimum number of sets and the optimum distance apart to plant them. 

The experiments were carried out at the Partabgarh experiment 
station and extended over a period of three years 1908 — 1911. The results 
of each year’s experiments have been graphically represented and show^ 
that where the number of sets per acre is small, from 3,000 to 9,000, 
and the distances from centre to centre large, the yield of sugar per acre 
is liable to considerable variation and the curve for each year’s experi- 
ments where this number of sets is employed is unsteady, but in some 
eases each year nearly the maximum yield of sugar is obtained by as 
few as 6,000 to 8,000 sets per acre where the conditions were ideal. When 
12,000 sets per acre are reached the curve representing the yield of sugar 
becomes stationary and the yield of sugar is not increased by increasing 
the number of sets per acre beyond this amount. The interpretation of 
these results appears to be that although a full crop is possible under 
ideal conditions by the full development of a comparatively small number 
of sets, under ordinary conditions of cultivation, the risk of obtaining a 
sufficient number of stools fully developed is considerable if less than 
12,000 gets per acre are planted. 

The yields of cane per acre are on similar lines to the total yield of 
sugar, but it is not a general rule that increased yields of cane always 
mean a correspondingly increased yield of sugar. 
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111 tlie whole of three yearjij’ experiments there is no example of any 
advantage being derived from using the excessive number of sets per 
acre that is common in the desi method. Indeed there is the disadvantage 
of rendering the cultural operations exceedingly difficult. 

The details are being published as a Bulletin of the Imperial Agri- 
cultural Department. 

In the Departmental Hecords of the Bengal Agricultural Dej)art- 
ment (44) Mr. Taylor provides detailed information regai'diug the com- 
position of twenty-five varieties of Bengal canes. These data are of 
considerable value and show the composition of the juice, the amount of 
fibre in the cane and the amount of sugar left unexpressed in the bagass. 
Like others, he has found that the defect of Indian sugarcane does 
not lie so much in the quality of the juice, Indian canes being commonly 
as good in this respect as canes in other countries, but rather in the fact 
that the amount of fibre in these canes is commonly very high ; he found 
it to vary from 12 to 19 per cent., and in only one cane did the proportion 
fall below 12 per cent. The effect of a high proportion of fibre is the 
retention of a high proportion of juice, and consequently of sugar, in the 
bagass. 


IV.— (7) Water. 

Hughly river water. — In the last report of the Health Officer of 
Calcutta (32) some interesting remarks are made on the composition of 
the river water as it is supplied to the city after filtration in the sand beds 
at Pulta. Both the inorganic and organic constitnent>s showed the same 
variations which have been observed in all previous years and which may 
appropriately be called “seasonal variations.'’ From the l)eginning of 
January to the third week of June, Ihe toial solids ranged high, varying 
from 24*5 to 33*6 parts per 100,000, the maximum being observed in the 
middle of May. With the advent of the rains in ihe last week of 
June, the solids rapidly fell to 11*5 parts on the 28tli Axigust, as the 
minimum, rising to 13*5 parts about ihe middle of November; after that 
they gradually rose till by the end of I)eceinl)er they reached 21*54 per 
100,000. The amount of dissolved chlorides varied jHiri with the 

solids, ranging high during the dry months and diminishing during the 
rains. It was higher during the middle of May, amounting to 5*4 parts 
per 100,000, coming down to about fl‘3 during ihe wliole of October. It 
then gradually rose till the end of Deeemlier wheii it umomiied to O’G 
parts. The amount of “ albuminoid ammonia '' by Wanklyn’s process 
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varied from 0'0032 to 0*0072 per 100,000. Tlie amount of ^ oxygen con- 
sumed ^ varied from 0*007 to 0*015 per 100,000^ while nitrogen as 
nitrates ranged from 0*01 to 0*026. The water was found entirely free 
from nitrites, and free ammonia was found occasionally in traces only. 
Thus, chemically considered, the water maintained its character as a good 
potable water. 

For a period of one year the water in Calcutta has been subjected 
to a special bacteriological examination by 

^ Wcdtta water supply re. ^ Clemeslia, l.M.S. (6). The 

river Hughly has also been carefully studied 
as regards its purity at different times of the year. The two important 
conclusions which have been arrived at in this report are (1) that the 
Calcutta filtered water is seriously contaminated by leakage of subsoil 
water into the masonry underground reservoir. This point is not new 
as engineers have pointed out this previously, but this is the first time 
that it has been proved bacteriologically to be the case (2). That the 
water as it comes into the filters during the wet weather months is not 
sufficiently purified during this time of the year. The Hughly itself is 
very highly polluted and the 50 hours’ settlement, considering the lack 
of sunlight, and the amount of silt in the water, is hardly sufficient. 

The possible methods of increasing the purity mentioned are (1) more 
storage capacity, (2) mechanical roughing filters, and (3) chemical steri- 
lization. The Municipality are engaged in considering these sugges- 
tions. 

Septic tank effluent in Bengal. — The various septic tanks in the 
neighbourhood of Calcutta have been subjected to a careful scrutiny 
throughout the year (5). As a rule they are of the ^Hank latrine^’ 
type. The tank is mostly a 6-gallon one as the sewage enters. The 
following is a rough analysis of what such an effluent should be like when 
the tank is working satisfactorily. 


! 

Chlorides. 

4 hqjirs 

Dissolved oxygen 

BEMAINING, 

Nitrates. 

Remai’ks on physi- 
cal character and 
sterilisation of 
effluent. 




24 hours. 

48 hours. 


Uofilfcercd . 

6 

3*5 

•26 

•1 

mi. 

Slightly hazy hut 
no foscal odour. 

Filtered 

6 

i 

t 

1-5 

•45 

•25 

Present in 
largo 
quantity. 

Clear, slight 

earthy odour. 
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Most of tlie latrines are now giving a result very similar to this. A 
new chlorinating apparatus has been put into use this year so that the 
effluent is rendered free from intestinal organisms by the addition of 
liquor of chloride of lime before it passes into the Hughly. The apparatus 
is extremely simple and works admirably. 

Water supplies in Bengal,— A report will shortly be published for 
the current year of the analyses of the various municipal supplies 
throughout the province. Most of these supplies are derived from 
rivers. In the hot weather and sunny months the pnrity of many 
of the large rivers is remarkable. Thus a sample taken in April of the 
middle of the Ganges at Buxar showed no foeeal organisms in 60 c.c. 
It is obviously very easy to obtain a good drinking water when the 
source is of such purity. During the time of rains, however, the rivers 
are very highly polluted and unfortunately in many cases the purifying 
arrangements are inadequate. Hence there is a considerable falling off 
in the quality of the filtered water during this time of year. 

IV. — [S) Alcoholic Beverages, 

Tari. — The alcoholic strength and acidity of fresh tari (the juice of 
palmyra and date palms) and fermented tari has been the subject of in- 
vestigation by Mr. Jenks, the Officiating Director, Central Excise Labora- 
tory (16). For the end in view instruments were carried on tour which 
admitted of the following determinations: — ^ 

(а) The acidity. 

(б) The temperature and density. 

(c) The alcoholic strength by means of Long’s alcoholometer. 

It was thus possible to cany out the tests on the ^ Afresh” and 
“fermented’’ juice of the date and palmyi-a palms in the condition in 
which they are consumed. The tests were made at various places in 
Bengal, namely, Calcutta, Earidpur, Arrah, Bankipore, Malda, Hughly; 
and although required for excise purposes, the investigation is of general 
interest because of the fact that so little reliable information is avail- 
able on the subject. 

The following are the chief results : — 

(?) No regular differences were observed between the composition 
of the fan of fhe palmyra, male or female, and the date 
palm, except that a lower original gravity wa.s observed in 
a few fresh date taris. 
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[ii) The average alcoholic strength of fresh tari is about 3’4, that 
of fermented tari about 3*9 per cent. “ Tresh tari is there- 
fore an alcoholic beverage comparable with German draught 
beer or English household beer. There are important re- 
servations as regards fresh tari to the above, viz., that in 
places where there is a low night temperature in winter {e.g., 
Arrah, Earidpur, where the temperature of the juice in the 
morning is only 58^ to 00^ F.) fresh date tari is totally un- 
fermented and fresh palmyra tari averages only 2 per cent, 
by volume of alcohol. 

The maximum strength found was G’8 per cent, of alcohol. 

(///) The original gravity varied from 1,043 to 1,056. 

(ii?) The acidity of tari when the collecting pot was taken from 
the tree varied from about ‘05 to *5 per cent, calculated as 
acetic acid. In the tari obtained from shops it w’^as some- 
what higher, namely, *2 to ‘7 per cent. Tari, however, is 
essentially a refreshing sweet acid beverage of the character 
of weak lime juice as drunk hy Europeans (with say ^ per 
cent, free acidity) or even of sherbet rather than of a bitter 
astringent liquid like beer/’ 

IV. — (9) Drugs. 

Cannabis sativa. — Preparations of Indian hemp are at present stan- 
dardised by a physiological method which consists in the administration 
to dogs of sufficient doses to produce distinct cerebral depression. This 
method possesses some disadvantages, and in some cases the percentage of 
experimental error is remarkable. A greater degree of accuracy can be 
obtained by experimenting on oneself. In 1908, Mr. Hooper suggested a 
chemical method of valuing Indian hemp, and proposed that the iodine 
value of the resinous constituents containing cannabinol should be taken 
as a gauge of the activity. Fresh samples of charas, bhang and ganja 
which are physiologically potent were found to have a higher iodine value 
than old samples which were considered inert. Drs. Marshall and Wigner 
have examined this method to determine its applicability for purposes of 
standardisation (23). They came to conclusion that physiologically inert 
jr almost inert substances possessing an iodine number approximating to 
that of the active principle occur in variable proportions in preparation 
of Indian hemp and hence a chemical method is of no, value. They 
examined approximately pure principles and found that certain fractions 
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Aaviug almost tlie same general physical characters and iodine value as 
the original cannabinol were much less active physiologically. 

Mr. H, Deane has investigated samples of the extract of Indian hemp 
used in medicine and has suggested a process for obtaining a more satis- 
factory preparation (7). 

Podophyllum Emodi. — The relative medicinal values of the resins of 
the two species of podophyllum, the American, F. ^jeltatum, and the 
Indian, P. Emodi, have been the occasion of several chemical and physio- 
logical enquiries. The rhizome of the Indian plant yields twice the 
amount of resin as the American, but there has been a difference of opinion 
in regard to the activity of the resin. The Indigenous Drugs Committee 
in a recent report gave medical opinion to the effect that the Indian resin 
was about equal in value to the pharmacopceial resin made from the 
American root. It has been recognised in the Indian Addendum and it 
has been suggested that it should be included in the new British Pharma- 
copoeia, Mr. J. C. Umney (46) on behalf of the Indigenous Drugs Com- 
mittee has tested a supply of the Indian rhizome collected after fruiting 
and in a paper read before the British Pharmaceutical Conference 
showed that it afforded 10*79 per cent, of resin, and 50’S per cent, of this 
consisted of picropodophyllin or podophyllin, the recognised active prin- 
ciple. Dr. W. E. Dixon also reported favourably upon its efficiency. In 
the Indian Museum report for the past year it is recorded that the roots of 
cultivated plants of P, Emodi in Kashmir yield between 13 and 14 per 
cent, of resin. 

Withania somnifera. — The ruoi of this solanaceous plant, well known 
in India as “ Asgandh,” has been investigated by Dr. E. B. Power and 
Mr. A. H. Salw^ay (34). Both the roots and overground portions of 
the plant responded to tests for an alkaloid. A number of substances wei^e 
present in the root, leaves and stems; these iucliuled essential oil, sugar, 
hentriacontane, a phytosterol, palmitic^ stearic, cerotic, oleic and linolic 
acids, and ipuranol. From the root, were obtained a new^ monohydric 
alcohol, withaniol, an amorphous alkaloidal principle, which on treat- 
ment with alkali yielded a crystalline base. The leaves and stems 
yielded the following new compounds : a monohydric alcohol, somnirol ; 
a dihydric alcohol, soinnitol ; and an acidic hydrolytic product, withanic 
acid. The authors conclude that ^Xiihania ^omnifera, unlike some other 
solanaceous plants, contains no mydriatic alkaloid, and physiological 
tests, conducted on a dog, failed to confirm the sedatic or hypnotic pro- 
perties attributed to it. 
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ASTRONOMY. 

BX 


J. H. FIELD, M.A., B.Sc., 

Ojfg, Director-Gentral of Obaervatories. 


Solar physics. — -E-esearclies in solar physics are carried on under 
the direct control of the Goyerninent of India at Kodaikanal^ the 
Director being Mr. J. Evershed and the Assistant Director Mr. T. 
Eoyds. The chief instruments are: — 


(a) A spectroheliograph made by the Cambridge Scientific 
Instrument Company^ the object of which is to take 
photographs of the sun using the light enaitted by one 
chemical element only. In this apparatus a stationary 
image of the sun is made by a 12-inch triple-achromatic 
lens of 20-foot focus, fed by an 18-iuch Eoucault sidero- 
stat. Close up to the image and somewhat longer than 
its diameter is the narrow vertical slit of a spectroscope 
arranged in such a manner that the light which has 
passed horiigontally through the collimating lens shall be 
deflected through two right angles by two prisms and a 
mirror, and so shall emerge from the camera lens parallel 
to its original direction. This light then falls upon 
another vertical slit which can be adjusted in such a posi- 
tion as to allow light of any desired wave length to pass 
through. In the Kodaikanal spectroheliograph the col- 
limating and camera lenses each of 5-inch aperture and 
6-foot focal length, together with the prisms and 
slits, are attached to a rigid framework, while immediately 
in contact with the slit last described is a stationary 
photographic plate within a fixed camera. The rigid 
framework is capable of motion in a horizontal plane in 
such a manner that the primary slit may pass uniformly 
across the image of the sun while the secondary slit will 
move at an equal rate across the sensitised plate; and as 
in each position an image will be formed at the second 
slit by light of the desired wave length and no other light 
can emerge, the result of the movement upon the plate is 
a complete image of the sun in monochromatic light. At 
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present the H and K lines of calcium are largely used on 
account of the convenience afforded by the width of their 
absorption shading and the fact that the centre of the 
dark line is frequently ‘ reversed/ i,e., is bright instead of 
dark, indicating that the calcium vapour is abnormally 
hot in the higher levels of the solar envelope, A photo- 
graph so obtained shows bright clouds — called ^ flocculi ^ 
— of calcium vapour scattered about over the sun, and 
gives a large amount of information that is not otherwise 
obtainable. Purther, by causing the slits to move more 
slowly the exposure may be lengthened sufficiently to 
give photographs of the ' prominences ^ projecting from 
the sun’s margin. 

(1)) Two 6-inch refractors, with one of which an Evershed spec- 
troscope has been used since November 1904. These are 
used for visual examination of the sun and for spectroscopic 
study of spots and prominences. 

(c) A spectrograph consisting of an 11-inch polar siderostat with 

a 6-inch Grubb lens of 40-foot focus. This is used wdth 
a 3|^-mch concave grating of 10-foot focus mounted on 
Rowland’s plan, A 2-inch parabolic grating can be sub- 
stituted for the (‘oncave grating and a collimating lens may 
be employed with either grating to cure astigmatism. 

(d) A photoheliograph by Dalbiieyer. With this a photograjdi of 

the sun in ordinary light is made daily when possible. 
Originals are sent to Greenwich for the use of the Solar 
Physics Committee for those days for which photographs 
are not available from Greenwich or Dehra Dun. 

(c) An 18-inch parabolic mirror (the property of the Director) is 
mounted in the speciroheliograph ]*oom immediately in 
froni of tln^ 12-inch photo-visnal lens. It is used to form 
the solar image on the slit {date of the high dispersion 
spectrogra])h. The mounting is on rollers and the mirror 
can either be moved inio position in front of Ihe lens with 
its cenire in ihe axis of the beam of light coming from the 
heliostat, or it can be pushed to one side so as not to ob- 
struct the light incident on the lens during the operation 
of the spectroheliograph and associated instruments. 

(f) A high dispersion spectrograph mounted on piers in the spec- 
troheliograph room. This is fitted -with special arrange- 
ments for rotating the sun’s image on the slit plate, and 



BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1910-11. 




for accurate guiding during long exposures on sunspots. 
Plane gratings are used in this spectrograph — either a 85- 
inch by Rowland or a 6-inch by Michelson. It has been 
largely used for photographing spot and proinineiice 
spectra. 

[g) An autocolliinating speetroheliograph for photographing the 
sun's disc in the hydrogen radiations. This has been 
completed and brought into successful operation. Daily 
photographs are now obtained with the slit set at the 
centre of the line Ha, and among many interesting features 
the plates taken with this instrument show the prominences 
not only at the sun's limb, but also projected on the disc 
where they appear as very dark absorption markings. 

2. Routine work. — In addition to the use of the speetroheliograph 
and photoheliograph the routine work includes visual examination of 
sunspots and faculae, observations of widened and displaced lines in 
sunspot spectra and spectroscopic observation of prominences. A monthly 
article describing the solar activity is contributed to the “ Monthly 
Weather Review," while for more technical purposes bulletins and 
memoirs of the observatory are issued; of the former 23 have appear- 
ed while of the latter the first has been published. 

3. The Solar Constant. — The method of estimating changes in the 
solar constant by comparing the intensity of moon-light with first type 
stars has now become part of the routine work, and photographic com- 
parisons are made whenever the atmospheric conditions permit. A good 
series of photographs was obtained during five of the thirteen lunations ; 
the stars used were Alpherat, Rigel, Sirius, Procyon, and Regulus, all 
assumed to he invariable in their light. 

A suitable photometer for measuring the plates has not yet been 
obtained. 

4. Spectroscopic investigations. — A large number of photographs of 
the spectra of sunspots and of prominences has been obtained with the 
high dispersion spectrograph. A smaller number of spectra of undis- 
turbed regions on the sun has also been obtained with the same instru- 
ment and with the concave grating spectrograph. In studying these 
plates the mam lines of investigation are those connected with the move- 
ments of the gases in sunspots, and with the general circulation in the 
wsolar atmosphere. The plates of prominence spectra are measured for 
determining the angular speed of rotation of these objects at consider 
able heights above the chromosphere. 
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A few measures have been made of the Zeeman separations of a line 
in the red region of the spectrum which is doubled in sunspots owing 
to the magnetic field; and some lines in the ultra violet which are 
normally single in spots have been recorded as double at a time when a 
great eruption of gases was in progress. This indicates that a greatly 
increased magnetic field may accompany such outbursts. 

5. Radial motion in sunspots. — The photographs of spot spectra ob- 
tained during tlie year have confirmed the previous results as regards 
the outward accelerating movement of the low level gases over spots. 
Owing to the comparatively small number of moderate sized or large 
spots which have appeared during the year not much new evidence has 
been obtained, and very few of the plates were taken under sufficiently 
favourable conditions for investigating the small component of motion 
at right angles to the ladial motion wffiich was discovered in the case of 
six spots previously investigated and mentioned in the last report. 

Miich of the material recently obtained relates to the behaviour of 
tile high level gases in the chromosphere in and near spots. It liad 
previously been found that the calcium lines H and K, and the hydro- 
gen line C, were systematically displaced over spots, the displacements 
being in a direction opposite to those of the low level lines of iron and 
other metals, thus indicating an opposite direction of movement of 
the high level gases whicli flow inwards towards the centre of a spot. 
The more recent results confirm this, and show that the emission as well 
as the absorption lines of H and K are affected by this inrush. A 
marked exception was however found in a single instance; a spot group 
which appeared on the eastern limb on September 29th, 1910, was photo- 
graphed ill the H and K region of its spectrum several times during its 
passage across to the western limb, and in none of tbe plates is there any 
evidence of inward iiKwement either in tlie emission or absorption lines 
of H and K. The principal spots of the group were veiy much en- 
croaclied upon by bright calcium clouds which may have masked the 
motion effect. The effect is most strongly sliown in tliose spois which are 
of a symmelrical outline and not undergoing active change. 

6. Vertical movement of calcium vapour. — A large number of mea- 
sures have been made of the wave-lengths of the emission lines H 
and K in the faciilae in various situations on the sun’s disc. The re- 
sults so far obtained show that in general these lines are displaced 
towards the red when the faculse are situated near the centre of the 
disc. The displacement tends, however, to disappear when the faculee are 
observed near the limb. This appears to show conclusively that the 
displacement is due to motion in the line of sight, and not to pressure 

T) 
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wliioJi would displace tlie lines towards the red in all situations. The 
movement is one of descent, that is to say, the bright calcium clouds in 
the disturbed regions near spots are descending relatively to the iron 
vapour in the reversing layer. This is a somewhat unlooked for re- 
sult although it has already been announced by Deslandres as a result 
of some measures made by him. It has been shown hy St. John that 
the emission lines of II and K in undisturbed regions are displaced 
systematically towards the violet near the centre of the disc, and indi- 
cate a rising movement; the few measures which have been made here 
confirm this point also. 

The measures will be continued with a view of obtaining reliable 
estimates both of the descending and ascending movements. 

7. The Observatory is co-operating with the ^^International Union 
for Solar Research.’^ 

8. There is also at Poona, under the Government of Bombay, the 
Takhtasingji Observatory, where research in solar physics is carried on 
by Mr. ISTaegamvala. The chief portions of the equipment are: — 

(a) A Poucault siderostat with an 8-inch image lens for use with a 
spectroscope. 

(h) An equatorial refractor with a Cooke 6-inch triple photovisual 
lens. This is provided with two 45^ objective prisms, and 
a prominence spectroscope with a Thorpe transmission 
grating has been constructed locally for attachment to it. 

(c) An equatorial reflector with a 20-inch mirror hy Common. A 
focal plane ultraviolet spectrograph is used for stellar 
spectra. 

The twelve ^ most widened ^ lines in sunspot spectra are observed daily 
and the results forwarded to Sir Horman Loclcyer, and a close agreement 
is maintained with the observations made at South Kensington. The 
observatory is also co-operating with the International Union for Solar 
Research, and is observing the region 5300 to 5500 for all lines affected 
in sunspots. 

\ 9. Solar radiation. — ^Two Angstrom pyrheliometers were in use 

during the year at Simla, and one at Kodaikanal. 
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METEOROLOGY. 

Owing to changes in the gazetted s-att of the department and to 
absences on leave, the progress of current researches was slow and little 
new w^ork was possible. 

Examination of the upper atmosphere, — This work involves the 
measurement of pressure, temperature,, humidity, wind direction and 
wind velocity at all points from ground level up to heights of fifteen or 
sixteen miles, and was started primarily with the object of throwing light 
on the problem of monsoon forecasting. The following considerations 
show the necessity for this work. It was realised by Blanford, when in 
1875 lie began the organisation of the system of ground level observa- 
tories, that surface observations alone were unlikely to elucidate com- 
pletely the problem of quantitative or even of qualitive forecasting.'®*^ 
He anticipated that when widely extended ground level data had been 
collected and analysed, it would probably become necessary to extend 
the observations to those higher levels in the atmosphere where occur the 
changes of meteorological conditions which are directly responsible for 
changes of weather. Blanford^s own work, however, w\as necessarily 
almost confined to the collection and analysis of ground level conditions 
over India itself. He examined fairly exhaustively the influence on 
monsoon rainfall of local surface conditions, and discovered the effects 
of snowfall in the Himalaya, and of the distribution of pressure, tem- 
perature, and winds in India. 

His successor, Sir John Eliot, with monsoon forecasts in view, ex- 
tended the area over which ground level observations were taken, and 
before his retirement had discussed the greater part of the additional 
data collected. Taking into account the results of Blanford’s work and 
of his own extensive researches, together with certain defiinite relations, 
established by Sir Norman Lockyer, between pressure in India, Austra- 
lia, South Africa and South America, he finally arrived at the conclu- 
sion that little further advance could he made until reliable data for the 
whole area affected by the monsoon from its source to its sink had been 
collected and examined. t He advocated this as the next step forwards in 
the work, but he anticipated that to solve the problem completely an ex- 
amination of 'conditions in ihe upper atmosphere would also he necessary, 
and he therefore proposed to obtain such observations over India. He 
hoped that in addition to furnishing important information for seasonal 

See his “Vaclo Yol. TI. p. 1. 

tiSee Indian Meteorolcgical Memoirs, VoU XVI, 1903-05, p. 307. 

p2 
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forecasts the observations on the upper atmosphere would assist mat- 
erially the work of daily forecasting by providing data independent of 
localised ground level actions. These latter in India are very marked, 
and are liable to obscure to some extent the operation of general causes 
of weather change. 

Dr. G. T. Walker, who assumed charge of the department in 1904, 
was able still fuidher to extend the scope of ground level observations. 
He examined more thoroughly than Blanford or Eliot had done the in- 
fluence of solar disturbances, and carried out the analysis, in regard to 
Indian rainfall, of ground level data collected from all parts of the 
globe. He demonstrated the existence of marked numerical relation- 
ships between monsoon rainfall and conditions in Australia, the South 
Indian Ocean, Africa, and South America, and showed that the effect of 
observed solar disturbances was comparatively small; but he finally ar- 
rived at the conclusions that not more than half of the factors controlling 
monsoon rainfall had been discovered from the data available; that the 
factors discovered were inadequate to give reliable forecasts ; and that a 
considerable number of years of geograpliically extended observations 
at the ground level would he necessary to give a reasonable probability 
of further appreciable progress. The anticipations of Blanford and 
Eliot were thus Imrne out inasmuch as it became clear that in order to 
make anything more than extremely slow progress it was essential to 
undertake active upper air research. 

The upper air experiments were begun in 1905 when about three 
weeks’ work from August 26th to September 12th was carried out with 
kites near Karachi. In the following year the work was carried on in 
Belgaum for one week at the end of May and three weeks in August 
and September. In 1907 at the end of July and the beginning of 
August another series of observations was made during about four weeks 
at Belgaum and a few days in the Bay of Bengal and the Arabian 
Sea. The sea ohservations were taken by an officer proceeding home 
on leave. 

The results obtained from the four brief periods of observation were 
fairly definite, and were publislied in the Memoirs of the Meteo/rological 
Department, Yol. XX. The Karachi observations indicated that the 
moist sea winds were replaced at about 1,500 feet by exceedingly dry hot 
winds which showed evident^es of belonging, as was previously suspected, 
to a large general air movement from the deserts of Baluchistan into India, 
while the lower moist winds were of comparatively local origin, appear- 
ing and disappearing with the diurnal temperature changes of the sea- 
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bdard. The upper currents were steady and no change in them occurred, 
during the j)criod of observation, of a nature to produce changes in the 
prevailing weather conditions of the surrounding regions. The observa- 
tions in May 1906 at Belgaum were secured as representing pre-monsoon 
conditions, and revealed a structure in the atmosphere, somewhat similar 
to that observed at Karachi in August and September 1905. Compara- 
tively moist low-level wevsterly winds were replaced at heights of 2,000 
to 3,500 feet by very dry winds from a more northerly direction. The 
thunderstorms which usually characterise the month of May were ab- 
normally few, and no opportunity occurred of examining the state of the 
upper air associated with them. Later in the same year, in August- 
September, actual monsoon conditions were sought for, the period of 
work including tlie transition from a “ break in the rains to a renewal 
of monsoon activity. Tlie tliickness of the moist monsoon current before 
its complete re-establishment was found to vary from 4,5(M) to 7,500 ft., 
i.e.^ the current was 3,000 ft. thicker than the correspondiiig moist parts 
of the winds in May, preceding the monsoon pro])er. Time did not allow 
of the experiments in September being continued until the monsoon was 
fully re-established so that the question of the total depth of rain-bear- 
ing winds during a time of active monsoon still remained unsettled. 

In the following year the only time available for tlie work again 
hap]>ened to occur in the transition j)eriod between a “ break ” and the 
renewal of the monsoon. On this occasion the upper limit of the moist 
current exceeded 9,000 feet, the maximum height reached. It was ob- 
served that the re-establishment of the monsoon took place in the form 
of a series of rain squalls, the same type of disturbance as dust-devils and 
water spouts, in which winds were very localised and extremely violent 
at some distance above ground. These conditions preceded by over two 
weeks the full re-estahlishment of the monsoon, and it was unfortunate 
that the work could not be continued into the important period then 
beginning. Observations over the Arabian Sea were practically con- 
fined to the sailor's soft place” in the monsoon area, being taken on 
three days during the first half of the direct passage from Colombo to 
Aden. Here, as the kite rose, none of the abrupt changes of humidity 
and wind which are so characteristic of the land area, -were observed. 
The moist current was about 1,200 ft. in thickness, and above it humidity 
showed the entirely new feature of a gradual decrease to a low value. 
It was found that in those latitudes, w’hatever the direction of the wund 
at the sea surface might happen to be, the winds above 5,500 ft. were 
from due west, and carried air along continuously from the Arabian 
Sea area towards the extreme south of India. 
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In 1909 no further work of this kind was practicable, and it may be 
said that during the whole time since the experiments were begun the 
difficulties in the way of detaching a gazetted officer for considerable 
periods to carry on the work in the plains have proved very great indeed. 
In view, howevei', of the importance of obtaining continuity in the 
observations and of the imj)ossiblii t^^y of carrying out the instrumental 
work in Simla, much time during the year 1909-10 was devoted to the 
instruction, of an Indian observer from the office staff at Simla who 
could be sjmred to go to the plains. The observer chosen had shown some 
aptitude for the work, and it was hoped that he would l)e al)le to cali- 
brate the instruments and liberate the balloons with native help alone, 
general supervision being exercised by the organising officer by corre- 
spondence from Simla. The observer with a few men to help him was 
established at Jhang in May 1910, and the preliminary work consisting 
of the liberation of a series of pilot balloons and the plotting of their 
courses was begun. The system was found to be entirely satisfactory 
for this section of the work, which involved mere theodolite observations 
and the calculation from them of heights, wind velocities and wind 
directions. When, however, the instrumental work was attempted, the 
many iriiiing difficulties which must necessarily arise in research oper- 
ations were found to be insuperable by correspondence, and after long 
trial it was reluctantly concluded that the work demanded a greater 
knowledge of the principles of the instruments and of the essential ob- 
jects of the investigation than could be expected of an observer without 
a scientific education. The value of the pilot balloon observations alone 
was considered insufficient to justify the expenditure on the existing 
establishment, and the work was consequently brought to a close on the 
31st March 1911. 

Steps are now being taken to secure the necessary personal supervi- 
sion of an organising officer during a considerable portion of the year, 
and it is hoped that the experimental investigation may be resumed in 
1913 at Allahabad. The work will be directed chiefly towards deter- 
mining the extent to which enquiry in the upper atmosphere may be ex- 
pected to throw light on the problem of monsoon and other forecasting. 

Unring the course of the pilot balloon ascents at Jhang, similar bal- 
loons were liberated on many days in Simla, and this practice wa^ con- 
tinued after the closing of the Jhang establishment. 

The work of analysing the observations which have already been made 
is imogi’ossing, and it is hoped that it will be possible to publish the re- 
sults of the analysis in the course of the year 1911-12. 
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Data from logs of ships in the Indian Ocean, The collection of these 

has been continued and they have proved useful in connecaon with 
the work of storm-warning, but it has not been possible to put in hand 
their systematic analysis. 

Publications. — The customary Daily Weather Reports of Simla, Cal- 
cutta, Bombay and Madras; the monthly and annual supplements to the 
Simla Daily Weather Itejxut; the Monthly Weather Reviews, the An- 
nual Summary, and various administrative pamphlets were issued dur- 
ing the year: but no departmental memoirs w’ere published. 


TERRESTRIAL MAGNETISM. 

Magnetic observatories. (i///;^/,^)._/rhe Ihmibay Observ- 
atory, formerly maintained by the Local Groverument at Colaba, was 
moved to Alibag in consequence of the introduction of electric trams 
into the city: it is now directly under the Government of India, the 
Director being Mr. N. A. F. Moos. The chief instruments are a set of 
anagiietographs of the Watson pattern and a Schulze earth -inductor, in 
addition to ordinary inagneiomeiers and dip-circles. All have given 
satisfactory results through the year. A set of vsight-reading instru- 
ments of Eschenhageii pattern has been obtained and will be used as a 
check on the Waison instruments as well as for special observations. 
The results of the sixty years of observations at Colaba have recently 
been published. 

2. Delira Dtin^ Kod-aildnal^ Barracl^pore and Toungoo ,^ — These 
observations were started as base stations in connection with the Mag- 
netic Survey of India, and are all equipped with Watson autographic 
instruments for declination, horizontal intensity and vertical force. 
Instead of dip-circles, earth-in diictors of the Schulze pattern have beeu 
sei up at each place. Good results have been obtained through the 
year, with the exception of the vertical force instrument at Toungoo; 
this instrument w^as readjusted in Jtily 1911, but it is feared that the 
traces for several’ months previously will have to be rejected. The 
repairs to Dehra Dun Observatory have been delayed, owing to the 
special observations asked for by the Royal Society in connection with 
the Antarctic expedition ; they wdll l)e carried out at the earliest 
opportunity. 
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3. The mean values of the magnetic elements at the Survey observ- 
atories for 1910 are as follows: — 


Observatories. 

Lafe. 

Long. 

Declination. 

Di}>. 

Horizontal 
! force. 

Vertical 

force. 

Bombay . 





1 C.G.S. 

C. G. S. 

18'’ 88' X. 

72° 52' E. 

0° 57'*7 E. 

1 23° 38'-5 

i *36845 

•16143 

Debra Dun 

30° 19' N. 

78° 3'E. 

2° 31''9 E. 

43° 54’'8 

! *33257 

•82010 

Barrackpore . 

22° 46' X. 

88° 22' E. 

0° 55'-5 E. 

30° 42'-2 

1 *37329 

•32168 

Kodaikdnal . I 

10° 14' X. 

77° 28' B. 

0° 55'-0 W'. 

3° 45' -2 

! -37485 

•02459 

Toungoo . 

18° 56' X. 

96° 27' E. 

0° 24'-9 E, 

23° 2'-l 

j ‘38801 

1 

•16498 


4. Magnetic Survey.. — The general scheme was to execute a preli- 
minary survey of the whole country and a detailed survey of those 
areas where, owing to local irregularities, further information was re- 
quired. The preliminary survey was to consist of observations of 
declination, intensity and dip at about 1,100 stations, and measure- 
ments were to be made in successive years at about 22 ^ repeat ’ stations 
in order to efect the elimination of secular variation. 

Field work was begun in November 1901, and np to the end of the 
field season 1909-10 1,324 field stations bad been occupied and 23 repeat 
stations established, in addition to 24 stations on the Seistan tirade route 
where declination had been observed; observations had also been re- 
peated at 142 old field stations, of which 15 have been re-occupied on 
tw'o occasions. In the detailed survey 193 stations had been occupied. 

During the year under report four detachments were employed. 

One detachment was engaged in re-observing a number of selected 
old field stations, the sites of which were permanently marked for future 
identification. 

A second detachment carried out a detailed survey of the Bengal 
coal-field in response to numerous requests for accurate values of mag- 
netic declination; in addition, at the request of various Companies, six 
meridian lines were laid down to facilitate the testing of surveying 
compasses. 

The third detachment was intended for the survey of the Andaman 
and Nicobar Islands, for which the census operations appeared to offer 
a favourable opportunity. At the last moment, however, the arrange- 
ments fell through, and after observiifg three new stations in the Anda- 
mans and the repeat station at Port Blair the detachment returned to 
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India, and was employed on detail survey in tlie vicinity of Bnxar and 
Cliupra. 

The fourth detachment was employed on office duties during the cold 
. season and took the field in April in Kashmir. Twenty new" stations 
were observed^ the detachment returning to recess early in July. 

5. The officer in charge, Lieutenant H. T. Morshead, R.E., 
observed at 22 repeat stations, and made comparative observations at the 
four Survey base stations and at Alibag. 

During the season full sets of magnetic observations were taken at 
29 new and 80 detail survey stations, while 56 old field stations and 23 
repeat stations w-ere re-occupied. 

6. During the recess season the computation of the field w^ork carried 
out during the cold weather of 1910-11 w’as completed, and the reduc- 
tion and tabulation of the base station results for 1910 w"ere in band 
and nearing completion. In addition to this work tlie investigation 
was continued of the instrumental divergences in measurements of H. F., 
to which reference was made last year. 

7. The latter question has proved far more complex than a perusal 
of last year’s report w"ou]d suggest; it may be considered under the 
lieiuls of (i) personal error, (ii) changes in the constants of magnetite 
distril)ution, (iii) changes in the moment of inertia of the magnet, (iv) 
thermometric errors, and (v) instrumental changes not otherwise ac- 
counted for. 

8. Fersonal error . — It becomes increasingly evident that the 
observed discrepancies are in the main due to ^‘personal error,” to 
wdiich only a passing allusion w-as made in last year’s report, the real 
significance of this factor having been under-estimated for lack of suffi- 
cient data. 

By ‘‘personal error” in this connection is meant the difference in 
the mean magnetic moment obtained when the vibration observations 
are taken — 

{a) by the eye and ear method, 

(6) by chronograph* 

Experiments have shown that wdiile for the majority of observers results 
are practically identical when using the chronograph, serious divergen- 
cies, as in the case of star transit observers, are found in the former 
method; further, “personal error” is not necessarily a constant for a 
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particular observer, but may vary during the limits of a single field 
season (c/, Chauvenet, Spherical and Practical Astronomy/^ Vol. 
II, pp. 189 to 193). The cause of the error lies in the estimation of the 
time interval elapsing between the beat of the clock and the transit of 
the centre of the scale by the moving cross wires, the magnitude of 
the error varying with the amplitude of the arc of vibration, which in 
India diminishes by one half during the observation. In this respect 
the observation differs from that of star transits. To show the magni- 
tude of tlie effect of a liming error w^e may take a magnet having a 
magnetic nioment of 900 C. G. S. units, and a moment of inertia of 3*4. 
Then a difference of 0*2 second in the mean value of the several series of 
162 vibrations wall produce at Dehra Dun an error of 0*4 unit in mag- 
netic movement and an error of 14y in II. F., i.e., such small errors as 
0*1 second in opposite directions in the two series of vibrations would be 
sufficient to account for the discrepancy. 

This source of error does not appear hitherto to have received the 
attention it deserves in connection with magnetic work. The magnetic 
moment of a magnet in ordinary field use changes very slowly, and the 
error introduced by taking as its value that found at any time by the 
observer in the field, using tlie eye and ear method, can be avoided by 
the safer 2 n’Ocedure of deducing the magnetic moment for the time in 
question from the chronograjjhic determinations at the beginning and 
end of the field season, when those determinations show^ that the whole 
change in the interval has been small. For base stations chronographic 
determinations need be taken only ojice or twice a month, while for 
field instruments the determinations must necessarily be confined in 
India to the bi-year ly com]>arisons at head-quarters. 

9. DistribiMtion constants , — As regards the distribution constants P 
and Q, it has been found in the course of the investigation that real and 
permanent changes are rare, though apparent and temporary changes 
(actually due, most probably, to accidental errors of obseiwmtion) may 
be comparatively frequent. Ileal changes need only be looked for when 
there has been a large dislocation of the value of the magnetic moment, 
and even in such cases they are infrequent, 

10. Moment of inertia , — Changes in the moment of inertia do 
undoubtedly occur in practice, owing to the wear to w^hich the magnets 
are subject in handling; and the value must therefore be redetermined 
from time to time. The largest effect of this kind yet noted was in the 
Survey standard, wdiicli show’ed a ju’ogressive change equivalent to a 
fall of 247 in 11. F. during a period of eiglit years. In the evaluation 
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of tile constants tlie observations for determining the moment of inertia 
give perhaps the least satisfactory results owing to their high probable 
error. 

11. 2' hermometric errors. — These include (1) the gradual zero-creep 
which is inseparable from all mercury-in-glass instruments, and (2) 
those due to unexpected changes of correction, such for instance as re- 
sult from a slight dislocation in the mercury column. Errors of the 
former class are to be guarded against by jieriodic redeterminatious of 
the freezing point, but those of the latter are liable to give trouble from 
their liability to appear suddenly and to change irregularly in amount. 
Instances of this particular class are not infrequent in India, especially 
in horizontal thermometers. They are presumably due to imperfect 
manufacture resulting in a slow emission of gas from the walls of the 
tube and its eventual colleetion, in the form of a bubble, as a hreat in 
the mercury column. In one case ic was found that an apparent change 
in one of the field inslriimenis in 1904-05 coincided with a change of 
thermometer used with it. 

12. Instrumental changes not otherwise accounted for , — Apart from 
actual damage to a magnetometer resulting in serious alteration to the 
assumed defle(*tion distances, it is difficult to imagine how an instru- 
mental change can occur, otlier than one in the constants which are 
periodically redetermined in the ordinary course. In last year’s report, 
paragraph (5, an example of instrumental change in the standard was 
given, but it has since been ascertained, from information not available 
at the time the report was written, that the figures which indicated the 
effect were based on erroneous data, and that the change had not actually 
occurred. 

13. Importance of the investigation of the causes of instrumental 
differences , — Since the personal error is found to be the main cause of 
observational discrepancies, it follows that in the use of the Survey 
standard there is practically as mucli liability to observational error 
when using the eye and ear method as with the held instruments : it is 
consequently to be understood that apparently unimportant but un- 
explained divergences in comparaiive results raise a doubt which 
extends even to the results of the standard magnetometer. The neces- 
sity, therefore, arises not merely of correc'ting the field instruments to 
the standard, but also of correcting the observations from the standard 
itself. 

It proves then io linve l)een advaiitageous that the discrepancies in 
coiu]>araiive results v'ere given more (*areful attention than they might 
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previously liave appeared to call for. Tlie elimination of tlie various 
errors is to a great extent a question of “trial and error and tlie 
process is necessarily laborious ; the final test lies in a comparison of the 
monthly mean values of H. F. at the various observatories after eli- 
minating* secular change. For the purpose of this comparison it is 
necessary to have the same series of selected days at each observatory, 
and experience has shown that in order to eliminate as far as possible 
the effects of accidental disturbance, it is desirable to obtain the mean 
value by planimeter measurement instead of by the usual process o'f 
measuring hourly ordinates. 

14. For the next field season three detachments only will be avail- 
able, the strength of the party having been permanently reduced by one 
detachment. Of these, two will be employed on detail survey mainly 
in (’entral India; while the third wdll be utilized in office duties in 
Dehra Dun. 
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Mineralogy and Petrology. 

1. In liis mouograpli on tlie manganese-ore deposits of Iiidia^ 
Dr. Perm or Ims given a prelim iiiarv account 
of two occurrences of arsenates in Indian man- 
ganese mines. Tlie best material available w^as forwarded to fbe British 
Museum (Natural History) for further investigation, wdiit'h w'as kindly 
undertaken by Dr. G. T. Prior and Dr, G. F. H. Smith. From the 
summary at present available of tlieir papers read before the Mineralo- 
gies 1 Society of London^ it appears that the green mineral found at 
Kajlidongri in Jhabua Si ate. Central India, is a fluo-arsenate of mag- 
nesium and calcium witli the chemical formula 
(MgF) CaAsO^, a spedfic gravity of 3‘768, a 
Ijarduess of and monocHnic crystallisation . It is probably identical 

^ Mtm.. Crcol. Surv. Tnd,, XXXVII, pp. 218 , 219 (1909). 

^ Nature, Feb. 17, 1910, p. 477, and June 23, 1910, p. 513. 
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with tilasite, described in 1895 by H. Sjogren from the famous Swedisli 
manganese mine of Langban, and named after a Swedisli mining engineer, 
D. Tilas. The Swedish mineral differs from the Indian in haying 
a grey colour with a violet tinge. From the Indian material, much of 
which was generously contributed by Mr. H. J. Winch, it has been 
found possible to work out the crystallographic characters of the min- 
eral, for which purpose the Swedish material was too imperfect. 

The other mineral, that found at the Sitapur manganese mine in the 
Chhindwara district of the Central Provinces, where it is fairly abundant 
as a white to pale pink mineral associated with hollandite, braunite, 
Permorite sitaparite, and psilomelane, has proved to be 

an arsenate and phosphate of both calcium 
and strontium. It is to be regarded as the arsenic analogue of apatite, 
with which the Sitapur mineral seems to agree in crystallographic 
characters, as far as can be judged from the material available, for no 
really well-crystallised specimens have yet been found. The name 
fermorite has been proposed for this mineral. 

The occurrence of these two arsenate minerals in the Indian man- 
ganese deposits is of considerable interest, for perhaps one of the most 
striking facts known witli regard to the distribution of minerals is the 
presence of some 20 species of arsenates and antimonates — most of them 
not found elsewhere — in the Swedish iron-manganese mines of Langban, 
Pajsberg (Harstig mine), Nordmark (Moss mine), and Jakobsberg, in 
Wermland, and of Sjo in the province of Orebro. Nearly all of these 
minerals contain manganese as an essential constituent, but a few of 
them, including tilasite, are free from this element. In view of the 
fact that both the Swedish and the Indian deposits in which the arsenates 
occur are of Arch^an age, it is not unlikely that careful scrutiny of the 
Indian deposits during their exploitation may lead to the discovery in 
India of other arsenates, and perhaps also of antimonates. 

2. Crystals of braunite, of which an account is embodied in a note 
in Records, Oeol, Sijrv. India, Vol. XLI, p. 43, have recently been 
obtained from some additional localities in the Central Province 
(Thirori, Kachi Dhana, and vSatak), and from Gariajhor in Gangpur 
State, Bengal, the extension into which of the gondite series of tlie 
Central Provinces has already been noticed in the General Report for 
the year 1908. 


3. Mr. Tipper made an examination of the minerals occurring in 
Madras Presidency, The occurrence o| 
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samarfikito in this mine has already been noted. The other minerals 
identified from the mica-bearing pegmatite are cyrtolite and allanite. 
The cyrtolite occnrs in sheaf -like aggregates of crystals usually termin- 
ated by prism faces but sometimes with strongly curved pyramid faces as 
in the original cyrtolite. This mineral would seem to be a hydrated 
variety of ^lircon containing a small percentage of uranium. A deter- 
mination of the amount of uranium gave 1*56 per cent. Further 

traces of the rare earths are present. Microscopic examination shows 
that the mineral has undergone very considerable alteration. 

The allanite is in long crystals, surrounded by brownish altered 
epidote, and occurs in a rock composed of garnet, mica and little felspar. 
Bands of this rock are common in this particular locality and are part 
of the pegmatite mass. 

4. A large series of specimens of wolfram from Burma, collected by 
Mr. Page, was examined in order to ascertain 
Wolframife. any of them could he classed as hubnerite. 

All, however, proved to be typical wolframite. 

6. Messrs. Heron and Jones were engaged, during the recess, in 
Rocks of Central India and working out the microscopic characters of the 
Rajputana. ro('ks collected by them in Alwar and Gwalior 

I’espectiyely, and Mr. Heron wull shortly publish 
a memoir embodying the results of his work. 


Palaeontology, 

b. Mr. Vredenhurg has been engaged on a study of the Indian fossil 
Ostreidwy based on the collections preserved in 
Indian Ostreid®. Geological Museum ; these include speci- 

mens from India and from Central Asia. The first instalment of the 
work wfill shortly he published in the Pahronfologia Indicay and deals 
with O^frea including the species provided wuth a ribbed lower 
valve and an o])orcular valve without radial ribs. The species dealt 
with liave been (dassified in the following groups: — 


Group of Ostrea flahellula, 

0. multicostata Deshayes. 

0. angulata J, de C. Sowerby. 

0, latimarginata Vredenburg. 

O, cubitvs Deshayes. 
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Group of Ostrea elegam, 

0- Cossmanni Dolfus. 

0. Fraasi Mayer-Eyinar, 

O, gajensis, hoy, sp. 

U. gajensis, var. Feddeiii. 

CK orissensis, hoy. sp. 

Group of 0 si yea digitalina. 

0, digltalina Eidiwalcl, var. Rohlfsli Fuclis. 

(irouj) of (fsirca fimbriaia, 

0, turkestanensis Romaiiowski. 

G. Esterhazyi you PaYay. 

All the species occur in Tertiary strata ranging from Lower Raiiikot 
(landenian) to Upper Hinglaj (middle miocene). Ostrea Cossmanni {0. 
flicata Vred,) has been found in the Laki stage; G. mulficosfaia 
characterises both the Laki and Ehirthar. Ostrea ci/hifvs and G. Fraasi 
occur in the Xari; G. iurlvcstauensis has been found in the Upper Nari; 
G. angulata occurs in the Nari and Gaj and is succeeded in the upper- 
most Gaj by its mutation G. latimarginata, 0, gajensis also character- 
ises the Upper Gaj beds; G. digitalina occurs in the LoY^er Hinglaj of 
Baluchistan and in beds of corresponding age in Burma ; G. orissensis is 
found in Upper Tertiary beds in the coastal district of Orissa. 

Ostrea digitalina is identical Yuth the Burmese form described by 
Noetling as Ostrea i)romensis. 

The forms (dassified by Mr. Vredenburg wdthin the group of Ostrea 
ekgans are remarkable on account of their gradual evolution, which can 
be followed through successiYe geological peidods. The eocene and 
miocene forms G. Cossmanni and G. gajensis appear perfectly distinct 
from one another, hut the oligocene form G. Fraasi constitutes an inter- 
mediate mutation closely connected wdth both species. The group has 
survived to the present day in the Indian Ocean w^here it is represented 
hy Ostrea iiigromarginata Sow., in which the ribs have become almost 
obsolete, but Y’hich agrees with the fossil forms in all other characters. 

7. The di^Mrorery of marine Cretaceous beds in a railv^ay cutting was 
reported to Messrs. King and Foote subsequently to their examination of 
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the country south of the Cauvery river, but they were unable to confirm 

the correctness of the report. The rocks have 
Tanlore!^ Cretaceous near rediscovered by Mr. Allan Campbell and 

include friable argillat'eous sandstones under- 
lying tlie Cuddalore series. They include fossil bryozoa, and casts of 
bivalves some of whi(di are jirobably referable to Inoccraimis Cripsi, 
These rocks probably represent a southern continuation of the Arialur 
rocks that outcrop to the north of the Cauvery delta. 

8. A memoir on the fossil Giraffida? of India by Dr. G. E. Pilgrim 

has been completed. The chief feature of this memoir is the prominence 

Cl 111 , w k * which has been given to the exact horizon at 

biwaiiK vcrtcbrAtcs, i i i * m i 

wnicli each speoes occurs. Two new and 

primitive genera have been founded, Progiraffa and Girraffoheryx from 

the Nari and Lower Siwaliks. The discovery of a skull of the species 

Hydaspithenuw grande Lydekker ])roves its generic identity with that 

of Hettadofheri'nw of the Pikernii beds. Tht‘ Tiew generi(* name of 

Indratherinm has been proposed for the large skull obtained by Falconer 

from the Markanda valley below ISTahan. The Upper Siwalik and Middle 

Siwalik OiraffcB have been specifically separated and two new species of 

Hydaspithen’um have been established. 


The collection of fossil vertebrates made during the two last years 
from the Middle and Upper Siwaliks of the Salt Kange has been ex- 
amined and several new genera and species of niaminals have been de- 
scribed in a preliminary notice (Records, Geoh Svri\ India, XL, 63). 


A memoir has been written containing full descriptions of the verte- 
brate fauna of the Gaj stage of the Bugti Hills and the Punjab. This 
contains several additions and amendments to the preliminary list 
which was published in 1909 (Records, Geoh A/rr, India, XXX VTI, 
139); these occur especially in the Rhinocerofidcr, 

9. During the year under review, a large amount of palspontological 
work was done on behalf of the Geological Survey by Mr. P. P. Gowper 

Peed in England and Dr. C. Diener in Austria. 

PaliBozoic fossils of the Cow’per Peed has described the collections 

of Ordovician and Silurian fossils made from 
time to time by members of the Department in the Central Himalaya and, 
in a paper published in tlie Records (Vol. XL, p. 1, ‘ Pre-Carhoniferous 
Life-Provinces M , has discmssed their affinities to faunas of other parts 
of the world. He has also examined and described a suite of Devonian 
fossils which include a collection sent to the Geological Survey some 
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years ago by Lieiiteiiaiit Grant from the Barogliil Pass in Chitral, a collec- 
tion from tlie Hajigak limestone of Afghanistan, a small number of 
specimens collected by the late Mr. C. L. Griesbach in Khorasan, others 
obtained by Messrs. Griesbach and Smith in Byans and a small collection 
from the base of the Lipak series in Kananr and Upper Spiti. It is an 
interesting fact that the facies of all these fossils is essentially European. 
Mr. Reed's paper is published in Records, Geol. Sure, hidia, Yol. XLI, 

p. 86. 

10. One of the many valuable results of Mr. Middlemiss' work during 
the last three years in Kashmir has been tbe discovery of Silurian fossils, 
liitherto unrecorded from any part of that State. The specimens, which 
were referred to by Mr. Middlemiss in his paper on the Silurian-Trias 
Sequence in Kashmir [Records, XL, p. 213), were sent to Mr. Cowper 
Reed who has furnished the following results, which are, however, oniy 
provisional. The fossils come from four localities: — 

(a) Gudramer (lat. 33^ 48^ : long. 75^ 27^) : — 

Calymene Blumenhachii Brong. ^ar. 

Illcenus cf. Thovuoni Salt. 

Acidasyis aff. defiem Lake. 

Phacops sp. ? 

Primitia sp. 

Bey riel lia sp. 

Turrilepas? sp. 

Orihis eleganfvla Balm. 

„ „ var, (cf. anialis Mc(\)y). 

hasalis Dalm. wzr. 
sowerhyana Dav. 

,, crispa McCoy. 

OrtJiis calli gram inn Dalm. car, 

Scenidi\i)}i t*f. Leivisi. Dav. 

Leptd'na rliomholdalis AVilck. 

Triplecia insularls Eichw. 

Plectamhonites aff. papillosa Reed. 

StfoplioiieUa cf. ea glyph a His. 

Strophomena cf. antiqvata Sow. 

„ sp. 

Trematospira Salieri Dav.? 

Rhynchospira Boucliardi Dav.? 

Zygosplra aff, penflandica Has well ? 
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Wihonia cf. Wihoni Sow. 

Rfiynchonella (Camarotifcliia) cf. nvcuJa Sow. 

,, ,, cf. borealis Scbl. 

Atrypa marginalis Dal in. 

Merista or MeristeJla S]). 

Niicleospira cf. pisvm Sow. 

(htlioceras cf. fenviannulaium McCoy. 

Cyrtoceras sp. 

Lindstrcemia cf. hina Lonsd. 

„ ? sp. 

Probable age: Upper Llandovery or Wenloc^k. TriyJeaia insulams 
ba^ not bitlierto been found above file Upper Llandovery, but there is an 
absence of ninny typical Llandovery forms. 

(&) Gugaldar 5U : 75^^ Harpatnar valley: — 

Calymene Bluwcuhnchii Brong. car. 

Erwrinurus cf. puncfatus Bruiin. 

Acidaspis aff. cororiata Salt. 

Orthis eleganfula Dalna. 

,, ,, (cf. canalis McCoy). 

,, hasalis Dalm. var, 

,, cf. canaliculata Lindstr. 

,, alf. edgelliana. Salt. nis. 

,, cf. crassd Lindstr. 

PlectamJbonites fransrersalis Dalm. 

Scenidium cf. Lewisi Dav, 

Merisfa or Mcrisfella sp. 

Nurleospira (d. pisvm. Sow. 

Alrrolifcs it pens Fougt? 

,, ? S]). 

Probable age: Weiilock, altbougli the variety of species of Orthis 
and the absence of a more varied assemblage of tossils are iniUvSual 
except in the Silurian of Ireland. 

(c) Below Margan Pass, S. W. side (^18® 44^ : 75® 82') : — 
Conrhidium^ cf. Knighfi Sow.? 

Orthis sp. 

Probable age: iV-vniestry Limestone, on the strength of the doubtful 
and poorly preseived example of Oourhidiam , 
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{d) Lutherwan (33^ 46': 75^ 35'): — 

Calymene Blumenhacliii Brong. imr, 
Acidaspis aff. coronata Salt. 
Encrinurus sp. 
lllmnus ? sp. 

Or this elegantula Balm. 

,, basalis Balm, 'var, 

,, Tustica Sow! 

Scenidium aff. Lexoisi Dav. 

Fleet amhonites iransversalu Balm. 
Leptcpna rliomhoidalu Wilck.P 
Alveolites repens Fougt ? 

Goenites f sp. 


Probable age: Wenlock, The same remarks apply to this assem- 
blage as to that from locality (b), 

11. During the course of their surveys of the Northern and Southern 
Shan States respectively, Messrs. La Touche 
dossils of the Middleiiiiss obtained a considerable num- 

ber of fossils of Upper PaleBOzoic age. These 
were sent to Br. Diener for examination; his description of them is now 
in the press and will shortly be published in the Falceontologia Indica, 
The fossils, which are derived from EehsTMansam and Namun in the 
Northern Shan States and from between Hopong and Mbngpawn in the 
Southern, are regarded by Br. Biener as equivalent in age to those of 
the Upper and Middle Productus Limestone of the Salt Eange and the 
exotic block of Chitichun No. 1 in Tibet. Out of 47 species considered to 
be specifically determinable, 30 are either identical with or very closely 
allied to Salt Eange forms. In each of the three localities the brachio- 
pods form the most important section of the fauna, but at Namun the 
prevalence of Bryozoa also is very marked. The only trilobite, PhilUpsia 
sp, ind, af, MiMlemissii Diener, was collected by Mr. Middlemiss in 
the Hopong area, whilst FusxiUna elongata Shumard is abundant at 
Kehsi Mansam. The latter fossil is of interest since it also occurs in 
considerable quantity in the Fusulina limestone of Baniian in Afghanis- 
tan. 


12 . 


Br. Biener has also completed a memoir on the distribution and 
development of the Trias of the Himalaya, 
Th is work originated froin a paper which was 


Himalayan Trias. 
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being prepared at tlie time of his deatii by the late Dr. von Ivraft't, whose 
wide experience of both Alpine and Himalayan stratigraphical geology 
rendered him })eculiarly fitted for the task. His notes on the subject were 
eventually forwarded to Dr. Diener, w’ho has incorporated them in his 
paper, which wall shortly be issued as Memoirs^ GeoL Surv, Indian Vol. 
XXXVI, pt. 3. 


Fauna of the Sptti Shales. 


13. The work of Professor Dhlig, on the ammonites of the Spiti 
Shales, which has extended over Sb many years, 
has now' been finally completed and the last 
part (“ Geological Itesults has recently been received from the author. 
This will be translated by Mr. E. Vredeiiburg, who has devoted much 
time and care to the revision and editing of the later fasciculi. 


The fauna of the Spiti Shales, so far as it is known at present, 
includes 218 species of ammonites, 4 of belemnites, 35 of lamellibranclis 
and two of gastropods. The lamellibranclis and gastropods have been 
described by Dr. Holdhaus, whose w^ork has been translated by Mr. Vreden- 
burg. From a study of the fauna, Dr. Dlilig has come to the conclu- 
sion that the various zones of the Spiti Shales extend from the Oxfordian 
to the Valanginian, both inclusive. The lower beds contain only a 
scanty fauna, the commonest fossil being Belemnites Gerardi. The bulk 
of the fauna is contained in the middle and upper subdivisions. Tlie 
middle Spiti Shales or Chidamu beds appear to contain the equivalents 
of the Eimmeridge and lower tithonian, while the infra-valanginian 
(berriasian) and valanginian proper are undoubtedly represented in the 
Upper Spiti Shales or Lochambel beds wdiich contain also upper titho- 
nian fossil types. 

The exact zonal distribution of the Spiti Shales fauna has not been 
fully wTOked out in the field; the detail of the subdivisions is difficult to 
follow^ owdng to the lithological uniformiiy of the formation. Neverthe- 
less, the abundance of fossils in the upper horizons may ultimately enable 
this research to be successfully (*arried out. 

From the character of the fauna and of the deposit, Dr. Uhlig con- 
cludes that the Spiti Shales were dp|)Osited in ratlter dee]) w^ater at a 
distance from the coast. Eocks of similar ('haracder and wa'tli the same 
fossils have been described from the Sula Islands in the Dutch Indies. 
The Himalayan facies of the Upper Jurassic and lowermost Cretaceous 
show’s very little similarity to that of the Eusso-boreal region, being 
much more nearly related to the fauna of same age in the Mediterranean 
region. 
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The fossils collected at various times from the Giumal Sandstone 
of the Himalaya have been worked out by 
Dr. Albrecht Spitz, who regards the Giumal 
Sandstone as ranging in age from middle 
neocomion to the base of the Upper Cretaceous. 


Fauna of fhe Giumal Saud- 
tone. 


ECONOMIC ENQUIRIES. 

" Coal. 

16. During the field-season of 1909-10, 1 visited the Sahrai and 
Taukak valleys with a view to examining the 
coal outcrops that had not already heen report- 
ed on by Mr. li. R. Sim 2 )’Son.^ As the results of my investigations have 
already heen j)uhlished in the Records (Vol. XL, p. 283j, they need not 
be further referred to here. 

16. Throughout the greater part of the year, Mr. H. Walker was 
still engaged in a survey of the Raniganj Coal- 
field in connection with the large-scale map 
now under prej)aration by the Mining and Geological Institute of India, 
but before completion of the office work in connection with this, he was 
unfortunately compelled to take sick leave, and the map still remains 
unfinished. It is lioped that Mr. Walker will be able to complete his 
share of the woik soon after liis return from leave. 

IT. Mr. M. Stuart examined certain localities in Henzada district 
wdiere coal-seams were reported to occur. The 
chief outcro 2 )s are at Posugyi, Kywezin, 
Hlemauk and Kyibiii. Of these Kywezin seems to be ihe only area worth 
further attention ; the coal there is very frial)le and greatly crushed, 
whilst the seam, which is about 10 feet thick, is much contorted. The 
composition of the coal, however, is good. 

^ 18, The experimental boring at Dandot referred to in the last General 

Report (p. 53), was completed by Messrs. Kil- 
burn & Co. in October, and coal was found at 
a dej^th of 309 feet from the surface. The 
seam, however, was only 1 foot 10 inches thick. Much difficulty was 
experienced in sinking the boring, owing chiefly to the cavernous nature 
of the nunimulitic limestone and to the extreme softness of the interven- 
ing shales; so great was this diffieuliy that one hole had to be abandoned 
ai a (lepih of 256 feet. 


Punjab. 

Dandot bodng. 


' Bee,, Geol Surt. India, XXXIV, 199. 



GEOLOGY. 


55 


It is now pro])osed to put clown further borings in the neiglibourbood 
of Tothral and Balelpiir in order to test the coal-measures below tlie 
nummulitic limestone towards the <'entre of the Dilwal plateau. 


Engineering Questions. 

19. At the rec^iiest of the respective Local Govexuiineiits, Mr. H. C. 
Jones was deputed to examine and report on proposed sites for dams at 
Ghori Gali, Find Swika and Rhotas in the Jhelani district, Nanial in the 
Mianwali district, Punjab, and near Tsainpur in Manclla district, Central 
Provinces. His reports were forwarded to the local authorities con- 
cerned. 

Galena, 


Gwalior Slate: Mr. Jones. 


20. In tlie course of Jiis survey of the Gwalior State, Mr. H. C. Jones 
examined a deposit of galena occurring at 
Aindhar (hit. 25^ ^12^ : long. 78^ 80. The galena 
occurs in small veinlets, patclies and streaks, together witli quartz and 
barytes, in a 5 ft. band in the gneiss, which apparently runs parallel to 
a quartz vein. Four pits bad already been sunk somewhat irregularly 
at the N. E. end of the band and a considerable amount of the ore proved. 
Mr. Jones suggested frevsh localities for further trial ])its and for a 
tunnel in the area S. W. of the ])it8 already opened with tlie object of 
proving the hand over a longer line of outcrop. He also made some 
suggestions as to leasing and smelting. 


Iron-ore. 

21. Near the small village of Poser (19^ 5G^: 80° 12'), the Archaean 

gneisses contain a band of hematite, which has 
Chanda, Centra! Provinces. traced liy Mr. P. N. Datta for a distance 

of 275 yards with an average thickness of about 20 feet and high dip to 
B. by E. The ore is almost theoretically ]mre hematite, and contains 
69‘8 per cent. Pe. Mr. Datta was unfortunately unable to determine the 
extent of the ore-hody. 

Iron-ore was also observed in the quartz hills to the south-east of 
Chamoursi (19^ 56' : 99^ 57') and in the range running from near Wingnur 
(90*^ 46': 80° 15') to Eningarh (19° 42': 80° .38'), hut the. amount avail- 
able is unknown. 

22. During a visit to the Kirana Hills, Mr. Heron took the oppor- 

tunitv of examining th(‘ iron and tnaniranese- 
Kirana Hills : Mr. Heron. * . , , ^ . 

ores said to ociair there in some quantity. 

Mr. Heron, however, found only traces of manganese, whilst the iron- 
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ore proved to be of very poor quantity. Smelting, wbicb was carried 
on on a small scale in the jrast, seems now to have been discontinued. 


Monazite. 

23. In consequence of the discovery of monaziie sand in Travancoi‘e, 
Mr. G. H. Tipper was deputed to examine the coastal regions of that 
State on behalf of the Durbar. He found that certain beaches, chiefly 
along the west coast, were very rich in monazite, and consisted, in fact, 
of natural concentrates produced by the mechanical sorting action of the 
waves. Between Quilon and a point a few miles to the north-east of 
Gape Comorin, Mr. Tipper examined some seven deposits, in one of which 
he estimated tliat there must be at least 18,000 tons of pure monazite. 

The mineral has also been found in situ in pegmatite near Thadikaren- 
konam, 14 miles north-west of Nagarcoil, and in the form of felspar- 
monazite rock, associated with graphite, in the leptynites and charnock- 
ites of Travancore. 


Petroleum. 

24, Mr. E. H. Pascoe paid a flying visit to Digboi early in the year, 

with a view to drawing up a programme for a 
subsequent survey of the oil-hearing regions of 
Assam. For the rest of the year he was engaged on a memoir on the 
Burma oil-fields; this is now in the pi-ess and wull shortly be ready for 
issue. . 

25. During the field-season 1909-10, the following surveys were made 

Burma. by the Burma Oil-fields party : 

In addition to the examination of Kyundaw Island in Magwe and 
an area round Nyaungbintha village in Tliayetmyo, Mr. Cotter carried 
out surveys of the areas comprised in the following sheets 
mile) : — 

(a) sheet 112 complete, with a small portion of the Minbu district 
in the south-western part of sheet 158 and a part of sheet 
113 on the Pegu-eocene boundary; 

(5) part of sheet 110, to the east of the Irrawadi ; 

(c) sheet 84-K-16 complete, with the exception of the western 
boundary of the Yonangyat anticline, wdiicli was mapped 
l)y Sub-Assistant Sethu Rama Ran. 



afiotoGt. 


57 


Tlie first of these areas lies in the Minbu district, and its sui^ey haa 
thrown a considerable amount of light on the relations between the Pegu 
and eocene series of this part of Eurnia, A section in the Kjetsu 
chaung shows that the Pegu beds form a sharply folded anticline, the 
dips on either side of which are approximately the same. The Pegu 
outcroj)s widen towards the south. Gas-pools occur to the south of the 
Kyetsu chaung, and four holes with bubbling mud were noticed in the 
same locality. There was, however, no sign of oil. 

The second area (part of sheet 110 to the east of the Irrawadi) is 
covered .by Plateau Gravel, Red Eartb and Irrawadi beds. 

Sheet 84-K-16 comprises the Pagan hills, which consist of sandstone 
and shale bent into a faulted anticline similar to that of Yenangyat. 
These, together with the Gwegyo hills and the Payagyigon-Ngashan- 
daung anticline may be regarded as different wave-fronts of a single 
anticlinal fold. Fragments of the crest are seen on the north and 
on the south of the Naletaw chaung. The crest-line is not continuous, 
but is broken by dislocation and faulting, and the rocks are often con- 
torted. The curve of the anticline is very similar to that of Yenangyat, 
except that the beds on the w^t always dip more steeply than those on 
the west of the crest in the latter field. To the south the westerly-dip- 
ping Pegu beds are faulted against Irrawadi sandstone. 

^6. Mr. K. A. K. Hallo wes was engaged in mapping the country 
shown on sheets 154 and 201 of the Burma Survey = l mile). The 
rocks comprised in this area include Red alluvium, members of the 
irrawadi and Pegu series and a volcanic series of late Tertiary and post- 
Tertiary age. Tuffs, indicating the presence of an older volcanic group, 
were found interbedded with the Pegu sandstones of the Kyaukaingnia 
anticline. The junction between the Irrawadi and Pegu series is said to 
be an uu(*onformabie one. 

No oil-shows were found in this area, which is not regarded as of 
economic importance. 

27. During the course of a survey of the Henzada district, Mr. M. 
Stuart examined various areas where oil w^as supposed to o(‘(‘ur. He 
found nothing, however, whicdi offered prospects of the discovery of an 
oil-field in this district. 

28. Sub-Assistant Sethu Rama Rau mapped the area included in 

sheets (Burma Survey, = l mile) 155 and 84^^ together with parts of 
154, 11*2, 84^^ and 81^. Sheet 155 comprises three distinct 

anticlines, the Wetmasut, Tedwet-Weichok and the Gwegou-Pongon. 
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Tlie first of these, wliielx lies midway between Yenangyaung and Ondwe, 
appears to be a narrow fold with steep dips ; the crest is formed by beds 
of doubtful age, wliicdi are perhaps uppermost Pegn. Although certain 
considerations tend to discount the value of this anticline as a source of 
oil, the general conditions point to it as being worth testing. 

The Yedwet-Wetchok anticline has already been described by 
Air. E. H. Pascoe {llccords, Vol. XXXVI, p. 286). 

29. The Gwegon-Pongon anticline is merely the continuation of the 
Kabat fold, and its prospects as an oil-field are similar io those of Kabat. 

60. After completing sheet 155, Sub-Assistant Setliu Kama Eau 
undertook the mapping of tlie boundary ])etween the Irrawadi and Pegu 
systems along the western edge of the Yenangyat oil-field. In confoi'm- 
ity with Grimes^ original classification Geol. S'liriu India, 

XXXVIII, 43), the ‘^Ited Bed” was adopted as the basal bed of the 
Irrawadi system and the white sand as the uppermost division of the 
Pegu. The Eed Bed has yielded various fossils, including vertebrate 
remains, whilst higher up in the series, near Tabingyaung, a calcareous 
zone, containing numerous Upper Siwalik forms, was traced for a con- 
siderable distance. 

Opportunity was taken to measure the whole thickness of the Irrawadi 
system, which was found to be approximately 8,500 feet, as against 
Dr. Xoetling’s estimate of 20,000 feet. The fossiliferous calcareous 
band occurs at 8,000 feet above the Eed Bed. 

31. During the latter part of the field-season of 1909-10, Sub-Assist- 
ant Sethu Eama Eau examined and collected fossils from the neighbour- 
hood of Payaywa and the Man cliaung near Ngape in Alinbu district. 
At the village of Pinnehin, there is a coal-seam from 15 to 20 feet thick, 
overlain by a petroliferous sandstone. The coal is of poor quality, and 
often passes into carbonaceous sbale; it does not appear to be of any 
economic value. 


Salt. 

32. A preliminary enquiry was made 1)v Dr. W. A. K. Cbrivstie into 
the occurrence of salts of potassium in the rock- 

Dffw. Christie. Punjab Salt Eange. Two 

seams struck in tbe Mayo mine at Ehewra and 
one in llie smalJ mine at Nurpnr are promising enougb io justify more 
extended ]mospeeiiug ojierations, wbieb it is proposed io earry out during 
the next field-season. 
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The Samhliar Salt Lake investigation was proceeded with on the 
system, adopted in the year 1907, l)y Avliieh ^10 samples of lake and snb- 
terraiieaii brine from different parts of the Lake -are collected each year. 
Analysis of these has so far shown no definite depreciation in the com- 
2 )osition of the brine as a result of salt manufacture. 

Samarskite. 

dd. The discovery of saniarskite in India lias already been recoi'dcil 
Nellore: [RcconL^, XXXVIll, d42), but until recently 

Mr, G. fi. Tipper. ijq opportunity had arisen of making a detailed 

investigation into its mode of occurrence. Owing to a request from the 
Madras Government for Information ou the subject, Mr. G. H. Ti 2 )per 
was deputed to Nellore for this puiq>ose ou December 2Gth; his enquiries 
should be comjdeted early in 1911. 

Tin. 

dl. Mr. J . J. A. Page paid a flying visit to Mawchi in Jlawlakc State, 
aurma; Kareniii, in order to examine the tin mines of 

Mr. J. J. A. Page. Eehdaung. The route chosen lay up the 

Salween from Tavoy, and, owing to lateness of the season and difficulties 
of trans 2 )ort, the journey was a most arduous one. Mr. Page found the 
rocks along the route to consist of various sedimentaiy types, including* 
limestones, sandstones, slates and conglomerates, referable Jiartly to the 
Mergui and partly to the Maulinain series. Granite and crystalline 
rocks are also prominent, and are 2 )ier('e(l by quartz-veins containing wol 
frani and cassiterite. The latter mineral also occurs in the granites. 
At Kell daung ( — tin hill) the quartz-veins appear to be the only imjiort- 
aiit mineral occurrence. 


Trona. 

d5. An investigation %\aH made by Messrs. La Touche and Christie 
LonarUke • origin and the resources of the Lonar 


Mr. T, D. La Touche and 
Dr. W. A. K. Christie. 


Lake in the Buldana district of Berar. This 
curious crateriform hollow measures about a 
mile and a quarter from crest to (‘rest of its slightly raised rim, and on 
its muddy bottom, some 250 feet behm* the level of the surrounding Deccan 
trap (‘ountry, is a shallow slieid of brine, fnnn which iirao (trona), a 
hydrated (*om]>ouiid of (‘urhonate and bi(‘arl)onafe of soda, had been im)- 
fitably recovered for uuiay years. Stress of outside competition has, 
however, rendered the impure products obtained from the lake by simple 
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evaporation almost unsaleable, and tbe enquiry was undertaken with a 
view to determining wbat tlie economic possibilities of the deposit really 
were. 

The resources of the basin, in so far as they could be ascertained 
without borings, have been determined and in a report now in the press 
suggestions have been made for their more efl&cient realisation. The 
vexed question of the geological structure of the neighbourhood, import- 
ant on account of this being the only instance of late volcanic activity — 
if it really were such — ^in the Peninsula, has been fully discussed by Mr. 
La Touche, who, rejecting the theory of volcanic explosion suggested by 
Dr. W. T. Blaiiford and supported by Mr. It. D. Oldham, considers it 
to be due to a sudden inrush of vapour or molten rock from below through 
fissures that did not penetrate to the surface, the central part of the 
blister ” thereby formed afterwards collapsing into the hollow beneath, 
when a lateral fissure had allowed of the escape of the imprisoned gas or 
lava. The origin of the salts in the lake basin has also been discussed, 
the analytical data affording corroboration of Blanford’s theor^r that the 
deposit is due simply to evaporation of the stream water in the absence of 
an exit. 


Water. 

36. In addition to the usual large number of references, both from 
officers serving under the various Local Governments as well as from 
private individuals, on the subject of the prospects of artesian and other 
borings, special investigations were made into the conditions prevailing 
in various parts of Gujarat and Broach in the Bombay Presidency, and 
also at Ongole in Madras. 

In Gujarat, the scarcity of potal)le water has led to an attempt being 
made to obtain a sufficient supply either from 
artesian sources or from deep borings in tlie 
alluvium. It was originally suggested by the Geological Survey that 
trial borings should be put down in the neighhourhdod of Wadhwan, hut, 
owing to various considerations, sites were eventually chosen, by the local 
authorities, at Dholka and Sanand. A Calyx drill belonging to the 
Geological Survey was lent for the i)urpose, and borings were sunk into 
the alluvium; water was found at depths of 304 feet and 200 feet re- 
spectively at Sanand and Dholka. The borings were not carried through 
the alluvium, and the water was consequently not under artesian con- 
ditions. Although the water obtained at Sanand was finally found not 
to be potable, the experiments conducted by the Local Government are 
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regarded as decidedly promising since they indicate the presence of walev 
in convsiderable quantities at no great depth below the surface. 

37. Mr. H. Walker j who was deputed to examine various sites in 

Broach: Gujarat, came to the conclusion that there is a 

Mr. H. Walker. greater probability of obtaining water from 

deep borings in the alhivium than from artesian sources in the Tertiary 
and Mesozoic rocks underlying it. At Broach, on the other hand, he is 
of opinion that an artesian supply may he obtained from the Tertiary 
sandstones and grits which crop out to the south-east and, dipping to- 
wards the north-west at angles varying from betw^een 30*^ and 40^ to 
between 5° and 10^, pass under the Nerbudda alluvium on which the 
town stands. Mr. Walker recommends that, if necessary, a boring 
should be carried to a depth of 2,000 feet. He does not expect that the 
artesian (*onditions will be sufficiently perfect io cause the w’ater to flow 
at the surface, and a certain amount of pximpiiig would probably be 
necessary. 

38. With a view to devising a scheme for increasing the water-supply 

Oagale: of fhe town of Ongole, Mr. G. H. Tipper was 

Mr. Q. H. Tipper. deputed to make a detailed examination of the 

neighbourhood. He found that the local conditions were unpromising. 
The town lies, at a considerable distance from rivers of any size, on the 
northern slopes of a small range of hills composed of hornblende-schist, 
the foliation planes of which dip towards the south. The range is sur- 
rounded by a narrow strip, of lateritic gravel of no great depth or extent, 
while the adjoining plains are composed of cotton soil. The present 
w^ater-supply is derived from wells which have been sunk, in some eases 
through solid rock, in others through gravel and the decomposed gneiss 
underlying it. The latter wells are naturally the chief sources of 
supply. 

Three schemes were under consideration : — 

(a) a boring at about 1| miles to the west of the town with a view 

to finding water under artesian conditions in the local re- 
presentatives of the Gondwana system ; 

(b) utilisation of rivers ; 

(c) a filtration gallery on a line of wells near the town. 

The first of these was rejected on the ground that any water in the Gond- 
wanas would not be under sufficient pressure to rise to the surface, whilst 
the cost of the second was considered prohibitive owing to the great dis- 
tance to the nearest Tiver of any size. The third scheme, which had been 
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proposed by tlie Sanitary Engineer, Madras, altliougli not regarded as 
completely satisfactory, was recommended as tlie only practicable 
method of increasing the water-supply. 


Wolfram. 

39. A report has been submitted by Mr. J. J. A. Page on the wol- 
fram of Mawchi in the Bawlake State, Karenni. This has already been 
dealt with nnder Tin, q,v. 


aEOLOGlCAL SURVEYS. 

Assam. 

40. During the fieUEseason of 1909-10, I examined a considerable 
area of liitherto iinsnrveyed territory in the Xaga Hills between Kohima 
and the Disung river. The only rocks met with were members of the 
Disang, Tipani and Billing series. Possils, including an ammonite, 
were found for the first time in the Disang shales, and although they 
were unfortunately not determinable, they indicate that this series is at 
least in part pre-Tertiary. The question has been dealt with in a paper 
pnblished in the Records, Vol. XL, p. 283. 

Burma. 

41. Mr. Stuart was engaged throughout the field-season in mapping the 

Henzada District : Heiizada district. In the General Report for 

Mr. M. Stuart. 1909, attention was drawn to the fact that 

Mr. Stuart had observed an unconformity in Western Prome between the 
Kama clay and the overlying marine beds which had always been regard- 
ed as the upper part of the Pegu system. These marine beds Mr. Stuart 
included in the Irrawadi system under the name ''Marine Irrawadi.’’ 
In order to avoid confusing established nomenclature by an attempt to 
(‘hange tlie signifi(*aiice of tlie term "Irrawadi system,’’ he has now’' 
adopted the name " Akauktamig series ” for these marine beds, w^hich he 
has found also in Henzada, where they are said to overlap the wdiole of 
tlie TTpper and Low'er Prome series and to rest directly on the Siisayan 
shales. He regards them as of middle miocene age. 

Central India and"Ra3putana. 

42. Mr. Jones continued his revision of the geology, and his investi- 

Qwalior: gation of the minerals, of the Gw^alior State 

Mr. If. C. Jones. those parts which lie to the w’^est and south 

of the area begun last season (General Report for 1909-10, p. 69), 
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The re-examined area lies between latitudes 24^ 48' and 2G^ 40' an<I 
longitude.s TT^ 40' and 78^ 30'. The roek groups do not dilier from iliose 
summarised in last year’s General Eeport and are : — 

(1) Bundelkhand gneiss with quartz reefs and dolerite dykes, 

(2) Upper Vindhyan sandstones and shales, lying unconformahly 

above the gneisses and also above the Gw^alior represent- 
atives of the Bijaw^ars, 

(3) Laterite, and 

(4) Alluvium. 

43. In his progress report Mr. Jones remarks on the general geology 
of the area being very similar to that of the area surveyed the season 
before. As before, also, he does not find anything to dispute in the 
original mapping of it as (‘arried out by Messrs. Haoket and Kislien 
Singh, with the trifling exception of a few laterite hills wdiich he found 
to be sandstone, in the Vindhyan area. He has, therefore, submitted no 
new maps, and the bulk of his report is descriptive of local occurrences of 
the rock systems mentioned above. 

44. With the exception of some galena at Aindhar, which has already 
been referred to, nothing of special economic interest was observed. 

45. Except for a few weeks spent in investigating the effects of the 

Aiwar ; Baluchistan earthquake and a passing examin- 

Mr. A. M. Iferoo. atioii of tlie Kirana hills, Punjab, Mr. Heron 

was engaged the whole season in continuing his work in Aiwar State, the 
re-survey of whieli is doav almost finished. As Mr. Heron proposes put- 
ting his results in memoir form at an early date, it will be STifficient here 
to note that his matured eonelusions, after a second season, agree with 
his views briefly outlined in the last General Heport (p. 71), as to the true 
se([iieiH*e of tln^ formations, wliicli in the main tVdlow Ilacket’s original 
scdienn^ as oj)p‘Osed to his (Hacket’s] lut(n* interpretation of tlnnn. 

At the same time there are imuiy minor differences hetwecm the new 
and the old survey, and a much greater at'curacy of deli mail ion of the 
geology as displayed in Mr. Heron’s new niap])iiig, wdiii'li, together with 
Jiis pliotographs, seidions, and detailed petrological siudies, sliould afford 
material for a full descriptive accouiit of this complicated region, whose 
geological interpretation lias long remained uncertain. 

4G. Mr. Darn continued his survey of Baiiswara, which he practically 

Banswara: com])leied, hy filling in tlie remaining blanks 

Mr. Daru. sheets 175, 17fi and 177 of the Central India 
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and Rajpntana ^survey left over from last year, and with the addition of 
about 50 square miles in sheet 178. 

Alluvium, Deccan Trap, Aravalli series and crystalline rocks con- 
tinue as before throughout the region, and Mr. Darn’s results may be 
briefly stated to be an extension into the new area of the mapping of the 
rock groups already begun by him. 

The stratigraphical order of the members of the Aravalli series among 
themselves, tentatively adopted by Mr. Darn (see General Report for 
1909-10, p. 73), has, however, been finally rejected by him. He finds 
that limestones and even conglomerates have been intercalated at various 
horizons between the slates, etc., tlioiigh a conglomerate band has often 
been found next to the supposed older crystalline rocks. 

47. With regard to the problem of the intercalations of those cry- 
stalline rocks and the Aravallis referred to in last year’s General Report, 
he now writes : — 

‘‘ Although, in this report, following the arrangement of my pre- 
ceding report, the crystalline intrusives and gneisses are 
placed as if belonging to an age jjrior to that of the Ara- 
vallis, the validity of such a course is open to dispute, 
especially witli respect to this season’s work. Intrusion has 
undoubtedly taken place into the Aravalli rocks, the intru- 
sives have at times taken on gneissic characteristics, and 
have yielded boulders for the Aravalli boulder-beds; and 
these intrusives and gneisses are indistinguishable from 
those occupying larger but comparatively insignificant 
areas. Probably, therefore, the Aravallis and the intru- 
sives and gneisses seen this season are coeval; some of the 
latter are undoubtedly subsequent to the Aravallis as can 
be seen from the way these have been disturbed. The 
same might, but with much less certainty, be said of the 
quartz-veins forming such a conspicuous feature of the 
Aravallis.” 


Central Provinces. 

48. The previously unsurveyed portion of Chanda district shown on 
Atlas sheet Ho. 73 was mapped geologically, 
disfrich Mr. P. N. found to consist chiefly of crystalline 

rocks, wuth a small patch of Vindhyans (con- 
glomerate, sandstone, shale and limestone) in the extreme south-western 
corner, A red sandstone occurring at Markhunda on the left bank of the 
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Wainganga is regarded as possibly of Gondwana age. Tbe crystalline 
rocks comprise three groups: — ' 

{a) a series of quartz, mica and horn blende-schists, with gneiss 
and argillite ; 

(6) gneissose granite; and 
(o) diabase, granite and quartz. 

The schistose gneisses [a) are regarded as older than either (b) or (c). 
They contain a bed of hematite which may be of economic value. 


Punjab. 


49. Dr. G, E. Pilgrim has been engaged on a general geological 
survey of the Sub-Himalayan Tertiary zone 
between the river Ravi and Subathu, included 
for tlie most part in tlie districts of Eangra 
and Hoshiarpiir, in the State of Chamba, and 
He was accompanied during part of the time by 
Sub-Assistant M. Vinayak Eao, to whom was entrusted a portion of the 
mapping, and on whose work Dr. Pilgrim reports favourably. 


Kangra district : 

Dr. 0. E. Pilgrim and Sab 
Assistant Vinayak Rao. 

the Simla Hill States. 


Speaking broadly, the general geological and structural features 
follow those indicated by Medlicott on the map accompanying his memoir 
on this region (il/cm., Geol. Snrv. IndiUy III, pt, 2). A few modi- 
fications, however, have been found advisable. Medlicott omitted to 
differentiate between the Nahans (Lower Siwaliks) and the Siwaliks 
(Upper and Middle Siwaliks) to the north-west of the Sutlej, except 
along the innermost zone. It has now been found possible to separate the 
Jfahans as far as the river Ravi, hut, in the middle portion of this area 
lying between the river Beas and a line joining Una (31^ 29^ : ^6^ 20^) to 
Mandi (3P 43': 76^ 69'). only Upper and Middle Siwaliks are exposed 
from the ISTahan boundary fault mapped by Medlicott right down to the 
plains. This absence of lower bedvS is due to the fact that the axes of the 
various folds dip both from the north-west as well as from the south-east 
towards this middle portion. As a result the upper beds have been 
removed by denudation from off the country to the north-w^est and south- 
west, thus*^ exposing to view the older beds. The upper boundary of the 
Nahans (Lower Siw^alik) is appropriately fixed by some very constant and 
verv characteristic hands of red calcareous nodular clay, below which the 
san'dstones are harder and, with the exception of a slightly pebbly zone 
much lower down in the series, contain no pebbles. This zone of red 

? 
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nodular clays is considered to belong to tbe uppermost part of the 
Lower Siwalits ; the fossils found in it — D mother iuiUj AmpMoyon palce- 
indicuSf Giraffa, Dorcatlierium, Hipparion and Kemimerycc^ pusillus (?) — 
seem to point to a fauna wbicb is more closely related to tbe Lower 
Biwaliks of Sind and Chenji in tbe Salt Eange than to that of tbe typical 
Middle Siwalits of tbe Salt Eange. These nodular clays are very similar 
in appearance to those which are found in tbe Lower Siwalits of tbe Salt 
Eange. At Nurpur, certain pisolitic, pyritous beds associated with tbe 
red nodular clays resemble so closely tbe Lower Siwalik beds of the Kala- 
wala Ean in tbe Siwalik Hills to tbe north of Sabaranpur as to lead 
Dr. Pilgrim to correlate the two. At tbe same time, there is little doubt 
that they represent a higher horizon than the Chenji one, and must be 
put at the very top of the Lower Siwaliks. TKe fauna, when more fully 
known, will probably prove to be intermediate betw^een that of the typical 
Lower Siwaliks of Chenji and that of the typical Middle Siwaliks of 
Dhok Pathan and Asnot. 

50. The lowest member of Medlicott's Sirmur series, the Subathu, 
sensu stricto, is easily separated from the Dagshai-Kasauli group. Its 
fossils prove it to be of Khirthar age, and Dr. Pilgrim considers that 
stratigraphically as w^ell as palseoiitologically, a great unconformity 
exists above this horizon. 

51- There seems to be considerable probability that the Dagshai- 
Kasauli series passes up conformably into the Nahans. What Medlicott 
suggests to be an intermediate group {Mem, Geol, Snrv, India^ III, 
pt. 2, pp. 132, 133), though mapping it for the most part, but not 
universally, as TsTahan, occurs along the base of the Nahan outcrop 
between Haini Devi (31^ 18' : 76^ 36') and Pinjor (30^ 44' : 76^ 58'). Since 
these beds can be readily separated from the ISTahans by their character- 
istic purple colour and by the greater hardness of the sandstones, while, * 
on the contrary, their separation from the Dagshai-Kasauli group is a 
matter of extreme ditficulty, it will most probably be found convenient 
to unite them with the latter series. 

62. The pebbly sandstones above the Nahan nodular clays contain, 
north of Babhor (31^ 24': 76^ 26'), Mastodon sivalensis ; they are harder 
tlian the typical Upper Siwaliks of the Pabbi Hills and elsewhere, and it 
is probable that a portion of the group above the red nodular clays re- 
presents the fossiliferous Middle Siwaliks of tlie Salt Eange area. The 
thickness of this portion probably varies from some 600 feet to 5,000 
feet. It is, however, a matter of extreme difficulty to fix the boundary 
between it and the Upper Siwaliks; the position of such boundary can 
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only be very approximate, and is based on tlie harder nature of the sand- 
stones and on the occurrence of somewhat concretionary beds and calcare- 
ous bands. The Upper Siwaliks are often fossiliferous down to some 
3,000 feet below the top. Near Pinjor (30^ 44' : 76^ 58') and between that 
place and Rupar (30^ 58': 76^ 36'), remains of the characteristic genera 
occur, amongst them being Equus, BoSj Canielus^ Elephas, Sivatlierium 
and Merycopotamus, 

63. The so-called ^^Belaspur conglomerate/’ mapped by Medlicott 
as Nahan, is regarded by Dr. Pilgrim as Upper Swalik, while the sand- 
stone overlying it he believes to be Middle Siwalik. He also assigns an 
Upper Siwalik age to the thick beds of conglomerate which are met with. 
at various places along the inner boundary of the Tertiary, faulted 
against the metamorphic beds. This conglomerate occurs in the hills 
below Dalhousie and continues almost as far as Dharmsala; it is seen 
again between Mandi and Beijnath. In all these cases it has been 
mapped by Medlicott as Nahan. 

64. The ^^Barsar” fault and the Nurpur fault are not on the same 
line of dislocation. The former fault has not been traced by Dr. Pilgrim 
appreciably farther to the north-west than the river Beas. The latter, 
w^hich he regards as a branch of the “ Gamber ’’ fault, arises some little 
way to the north-west of Juwalamukhi (31^ 53' : 76^ 23'). It seems to be 
cut ofE to the south-west by a cross fault which runs from Deira Gopi- 
pur through the Juwalamukhi range and probably extends past the so- 
called Puthiar promontory near the Neogal river. The fault mapped 
by Medlicott to the south-west of the Naini Devi range appears really to 
take its rise immediately east of Naini Devi (31^ 18': 76^ 36') and to 
continue as a boundary fault between the Upper Siwaliks and the purple 
intermediate beds mapped by Medlicott as Nahan, but which Dr Pilgrim 
prefers to include with the Dagshai-Kasaiili series. This fault continues 
to the hills below Nahan, though often obscured by jmst-Tertiary deposits. 
The structure of the Naini Devi and Sola Singhi ridges was regarded by 
Medlicott as that of a syncline, hut is regarded by Dr. Pilgrim rather as 
that of a much folded antndine. 

55. During the summer, Mr. Middlemiss contimied his revision of 
Kashinif: 11^^ survey of Kashmir, and by detailed ex- 

Mr. C. S. Middlemiss. amination of the Sind valley up to the Zoji La 

and of parts of the Pir Panjnl, added still further to the already large 
stock of valuable scientific information acquired hy him during the Iasi 
few years. Mr. Middlemiss’ work shows that Lydekker’s interpretation 
of the age and structure of the Pir Panjal requires modification in many 

f2 
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important respects, the most striking new fact being the absence of any 
pre-Carboniferous rocks and the continuation of the Lower Gondwana 
and Triassic beds along the north-eastern slopes of the range from Gul- 
marg to the GolabgarJi Pass, where they cross the crest. The range is 
therefore composed of members of the Carbon-Trias sqnence and con- 
stitutes a separate tectonic element, distinct, on the one hand, from the 
younger Suh-Himalayan and Tfummulitic zone to the south-west and, on 
the other, from the older zone or zones, to the north-east, comprising large 
areas of rocks of pre-Carboniferous age. 

Mr, Middlemiss’ results are published in Records, GeoL Surv. India, 
Yoh XLI. 

56. During the field-season of 1909-10, Mr. A. M. Heron visited the 
small groups of hills of the Jech and Eechna Doabs. 

There are in all four groups, mz,, at Kirana, at Chiniot, at Sangla, 
Klrana Hills : and at Shahkot. These hills are of peculiar 

Mr. A. M. Heron. interest as being at only a comparatively short 

distance from the fossiliferous belt of the Salt Range, to which, however, 
they appear to bear no strati graphical or lithological resemblance. 
According to Mr. Heron, they consist of highly altered slates and 
quartzites, which stand almost vertical and strike from H. W. to S. E. 
On the southern part of the Eirana Hills, there are numerous bands of 
diabase and dark cherfc-like rocks. The general facies of the whole series 
of exposures is said to be somewhat similar to that of the Alwar and 
Ajabgarh divisions of the Delhi series. 
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GEODESY. 

BY 

J. EOCLES, M.A., 

8upcrint€7identt Trigonometrical Surveys, 

PRINCIPAL TRIANQULATION. 

Operations during the cold weather season of 1910-11 and the hot 
weather season of 1911 were carried on in the following provinces: — 

(1) Burma (Myitkyina district and the Sonthern Shan States). 

(2) Kashmir. 

(3) Central India. 


(i) Burma. 

(a) Myitkyina district* The Uyyer Irrawaddy Series. 

Lieutenant Cardew continued this series from the side Marau H. S. — 
Matu Bum H. S. on which last year’s work closed. 

He commenced operations on November 6th, 1910, and completed 
observations at eight stations, closing work on the 30th March 1911. He 
extended the series, 100 miles in a westerly direction, by means of three 
quadrilaterals. 

Lieutenant Cardew had hoped to close his work on the Mandalay 
Meridional Series, but the difficulty of clearing the dense forests on the 
hills delayed the work to such an extent, that the last figure had to be 
left unobserved. 

The ten completed triangles have an average triangular error of 
0''‘875 and the triangulation covers an area of 1,760 square miles. 

In addition to the triangulation work, Lieutenant Cardew observed 
an astronomical azimuth at Kumon Bum. The value of this azimuth 
differs from the geodetic value by 7 ^'*02. 

The observations at all stations were taken with a two-microscope 12^ 
theodolite, 

(h) Southern Shan States, The Great Salween Series. 

This series emanates from the side TJbyetaung — Katha of the 
Mandalay Meridional Series, on meridian 96^. It runs thence due 
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east, between tbe parallels 23^ and 24^, till it reaches the Salween 
river which it then follows in a southerly direction to parallel 22°. 
It then again bends eastward till it meets the eastern frontier of Burma, 
along which it is proposed to continue the series. 

The work had closed in March 1909 at a point midway between the 
Salween river and the eastern boundary of Burma. 

It took six weeks for the detachment to march from Thazi on the 
railway to Loi Lung, the first station of observation, and observations 
were therefore not commenced till December 7th. 

Lieutenant King, R.E., who was in charge of the detachment, took 
observations at five stations. 

Thick haze set in on the 19t]i February rendering the continuation 
of the triangulation impossible. The haze cleared sufficiently tovrards 
the end of the month to enable Lieutenant King to observe an azimuth 
at Hsam-Hsum by means of a referring mark set up a few miles away 
from the station. On completion of this azimuth the work was closed. 

Lieutenant King extended the series about 74 miles in a south- 
easterly direction by means of one quadrilateral and one tetragon. 
The nine completed triangles have an average triangular error of 
0^^’763 and the triangulation covers an area of 2,200 square miles. 

The value of the astronomical azimuth observed differs from the 
geodetic value by 7^' *35. 

The observations at all stations were taken with a two-microscope 12'^ 
theodolite. 


(2) Kashmir. 

(u) The New Kashmir Princifal Series. 

Owing to the heavy winter experienced in Kashmir in 1910-11, the 
commencement of operations on this series was somewhat delayed. 

Lieutenant Bell, R.E., who has been the observer this year, con- 
tinued the series from the side Rutha Pahar H. S. — Ohotiwala H. S. 
on which Mr. Hunter closed his work last year. 

Lieutenant Bell began his observing work at Liowi on the 14th 
June 1911, and by the 25th July had completed observations at four 
stations. The heights of these average about 16,000 ft., the highest 
being Liowi 17,480 ft. 

The series has been extended some 60 miles in a northerly direction 
by means of two quadrilaterals to parallel 35° *45'. The eight completed 
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triangles have an average triangular error of 0''*69 and the triangulation 
covers an area of 730 square miles. 

The observations at all stations were taken with a two-microscope 12^^ 
theodolite during this season. At the end of last season, owing to the 
difficulties experienced in transporting the 12'^ theodolite to the top of 
Chotiwala H. S. it was considered advisable to use an 8^-^ theodolite. 
The forward rays from this station were consequently observed with 
this instrument. The loss of accuracy is shown by the fact that there are 
tw^o triangles, wffiich include the angles at this station, in each of which 
the triangular error exceeds one second. 

Lieutenant Bell and Mr. Wainright, the latter of whom had been 
employed on building forward stations, have now started to reconnoitre 
the country north of Gilgit, in order to decide whether it will be feasible 
to carry the triangulation on and finally connect up wdth the Kussian 
triangulation on the Pamirs. Liexitonant Bell has visited the Darkot 
Pass and has reported that the peaks of the Sakiz Jarab range are in- 
accessible. 


(fe) Teram. Kangri, 

Mr. Collins assisted by Mr. Wyatt started from Srinagar in May 
for the purpose of definitely locating and observing the true height of 
Terani Kangri, the high Himalaya peak discovered by Dr. Longstaff 
during his explorations in 1909. 

The two officers, making their head-quarters at Leh, visited several 
of Montgomerie’s old trigonometrical stations, hut as no glimpse of 
Teram Kangri could he obtained from any of these, Mr. Collins pro- 
ceeded with his plane-table to make a rapid reconnaissance to the north, 
leaving Mr. Wyatt to folloxv in his footsteps and bring up the triangn- 
lation. 

Mr. Collins’ last report, dated 6th July, states that he proceeded tip 
the Nuhra Yalley and ohiained observations to Teram Kangri from two 
peaks and hoped to observe it from a third. Mr. Collins jilaees Teram 
Kangri 6 miles south-east of the position assigned it by Dr. Long- 
staff and gives its height as 24,272 ft. The data which Mr. Collins has 
available for basing his comimtations are derived from his plane-table 
and his aneroid barometer and bis results cannot therefore he regarded 
as final; so soon as the triangulation is brought up to his stations of ob- 
servation, it will he possible to give definite information, both as to tEe 
position and height of Teram Kangri. As regards the height, the 
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error is not likely to be considerable and it may be taken as certain that 
tJie final corrected height will not approach that of Mount Everest. 

(3) Central India. 

The w'ork in Central India consisted of the revision of heights on the 
Great Arc Series. Work commenced at the Sironj base line on January 
20th, 1911, and closed on March 20th, 1911. 

In all, the heights of ten stations have been revised. There was a 
difference of about 5 ft. in the new and old value of the second station 
Bhaunrasa, the old value being in excess of the new value ; this difference 
remained fairly constant in the remaining eight stations. 

Base Lines. 

A detachment was engaged in the selection of sites for base lines in 
Burma, with a view to their measurement, in the near future, by means 
of the new Invar wire apparatus. This apparatus allows of the 
measurements of base lines of much greater length than those measured 
in India by means of the Colby compensation bars and it was hoped that 
a fairly level stretch from 15 to 20 miles long could be selected. 

Mr. Mclnnes, who was in charge of the work, reconnoitred the coun- 
try round Myitkyina, Bhamo, Toungoo and Prome, but was unable to 
obtain suitable sites for base lines of the length proposed. He prepared 
two sites, one at Bhamo 9 miles in length, the other at Prome about 13 
miles long; if more favourable sites cannot be found, the measurement 
of these lines will have to be undertaken. 

The Invar wires themselves were received at Dehra nearly two years 
ago, but the new metre and four metre standards have not yet been re- 
ceived, so that there has been no possibility of carrying out a com- 
parison of the w’ires. Until this has been done, no actual measurements 
can be carried out with the wires. 

SECONDARY TRIANQULATION. 

Three detachments were employed on secondary triangulation, one 
in the Southern Shan States, the other two in Assam, 

ASTRONOMICAL LATITUDES. 

During the season of 1910-11, latitude observations were made at ten 
stations; of these six were in Sind and Baluchistan, and four in the 
Siwalik Hills to the south and south-east of Dehra Dun. 
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Special interest attaches to the Sind observations as they are the 
iirst astronomical latitudes which have been taken in this region. 

The positions of the stations must be described in some detail. 

(1) Khojak h.s, Lat. 30^ 51^ Long. 66^ 37'. Height 7,851 ft. 

The station is on one of the peaks of the Khwaja Amran range, 
wliich runs from north-north-east to south-south-west in an almost 
straight line for many miles. The general topography is fairly similar 
in character on the two sides of this line; on the w^est lies Afghanistan, 
and on the- east the knotted hills of Baluchisian. The distribution of 
the mountains within a radius of 60 miles is such as to lead one to ex- 
pect no marked deflection of the plumb-line. 

(2) Quetta. Lat. 30^ 12'. Long. 07^ 3'. Height 5,500 ft. 

The distance from Khojak h.s. is about 50 miles, Quetta lying to the 
south-east. 

In the surroundings of Quetta there is again an apparent balance of 
masses to the north and south, and there is no cause for deflection of 
the plumb-line so evident as to be detected by an inspection of the map. 

(3) Mach. Lat. 29^ 53'. Long. 67^ 21'. Height 3,082 ft. 

This station is situated in the Bolan Valley about half way between 

the point where the railway emerges into the Daslit and that at which 
it leaves the plains. Here there is a notable excess of hills to the north 
of the station. To the south-east the hills fade away into the plains, 
the foot being about 20 miles distant. To the south, though there are 
hills, they are much less lofty than those to the north. From west to 
south-west, the hills are high, possibly on the whole rather higher than 
those that lie between west and north-west, but the excess here is much 
less marked than the deficiency in the remainder of the southern semi- 
circle. A northerly attraction is therefore to be expected at this station. 

(4) Dasti. Lat. 29^ O'. Long. 67® 56'. Height 316 ft. 

This station is situated in the i)lains. Its distance from the foot of 
the hills is about 25 miles, the nearest point being in a north-west 
direction. In a northerly direction the hills are about 40 miles distant. 
If we estimate that from west to north-east (clockwise) a belt between 
circles of 40 and 80 miles radius respectively is occupied by hills, 
on the average 5,000 ft. higher than the station, the attraction will be 
(vide Professional Paper No. 5, page 50) — 

0"*000742 X 5000 x 1*766=^ 6"*6. 
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Tills may be taken as a rongli indication of the attraction which the 
topography within 80 miles might be expected to produce. If the in- 
vestigation be extended it will unquestionably indicate that a larger 
attraction than the above is to be expected, for the country to the north 
is all elevated while that to the south is low-lying. 

(5,) Dumb. Lat. 28^ W. Long. 68^ IT'. Height 183 ft. 

This station is situated in the plains a few miles west of Jacobabad. 
The nearest hills lie about 30 miles to the north-east and 50 miles to 
the west respectively. An analysis of the topography would un- 
doubtedly show" that a northerly attraction was to be expected here. 

(6) Sultan-ka-Got. Lat. 28^ 4'. Long. 68^ 39'. Height 213 ft. 

This station is situaied near the town of Shikarpur. The character- 
istics of its situation are similar to those of Dumb, hut the hills are now 
more remote. 


The results of the observations are as follows : — 



Name of station. 

i 

Geodetic Dat. 

Asfcrol. Lat. 

A— G. 



j 


/ 

r/ 

o 

/ 

tf 

rr 

Khoja.k 

. 

• 

30 

51 

24*69 

30 

51 

20-43* 

-4*26 

Qaefeta 


J 

30 

11 

67-37 

30 

11 

66*25 1 

-1-12 

Mach 

. 


29 

62 

31*51 

29 

62 

20-15 

-11-28 

Dasti 


' i 

29 

0 

29-03 

29 

0 

27*66 

-2*27 

Dumb 

• » « f 


28 

16 

21-09 

29 

1 

15 

18*76 

-2-38 

Sulfcau-ka-Gat 

. i 

i 

28 

4 

9-41 

28 

4 


-1-44 


* These values are provisional as the computations are not yet complete. 


A negative value of A — G denotes a northerly attraction of the 
plumb-line. At Khojak and Quetta the results are of the nature that 
an insj)ection of the neighbouring topography had led one to expect. 
There is a passage in Professional Paper No. 5, page 52, on the sub- 
ject of what inferences could be drawui from an observation taken at a 
point ^ beyond Quetta.^ 

The present observations though not la ken in exactly the region 
contemplated by Colonel Burrard, yet go some W"ay to prove that the 
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initial latitude of the survey, namely, that at Kaliaupur, is not much 
affected by local attraction. 

The fact that the deflections at Dasti, Dumb and Sultan-ka-Got are 
so much smaller than that at Mach, and Ihe progressive diminution in 
these deflections, indicate a structure similar to that found at the foot 
of the Himalayas, namely, a trough of low density at the foot of the 
hills, succeeded, at a considerable distance, by a belt of abnormally high 
density. 

The present obseiwations point to the conclusion that the place of 
maximum density is further to the south-east than Sultan-ka-Gut. 
The results of the latitude observations are in good agreement with those 
of the pendulum observations made in 1906-0T. These observations 
showed a large deficiency in gravity at Sibi and Macb, and an excess 
at Jacobabad. Further observations both of the intensity and direction 
of gravity at stations along the Indus and to the south-east of the river 
are required. The lobe of the mountain region which projects to the 
south between Sibi and Dera Ghazi Khan is a feature which does not 
occur elsewhere on the long line of the ranges that shut in the north of 
India, and it deserves a detailed examination. 

Of the four stations in the Siwaliks, Shorpur is on the main ridge, 
close to the Mohan Pass, where the road from Saharanpur to Debra 
crosses it. The other three stations are all on the plains side of the range. 

The positions of the stations and the results of the observations are 
shown in the following table: — 


Kame of station. 

Height, 

Long. 

i 

Geodetic Lat. 

Astrol. Lat. 

A— G. 


Ft. I 

0 

f 

□ 

/ 

// 

o 

/ 


1 // 

Laelikua 

2,G74 

78 

2 

80 

4 

34-24 

30 

4 

6-20* ! 

-20-04 

Hatui . 

3,096 

77 

hO j 

30 

13 

0-44 

30 

12 

31-10 

-29-34 

Bulla walla . 

2,433 

77 

59 

30 

6 

61-20 

30 

C 

2-2-36 

-28-09 

Shorpur 

2,916 

77 

5S 

30 

18 

45-60 

30 

13 

14-59 

1 -31-00 


* These results are provisional as the C'it]ai)ntations are not yet complete. 


At the east end of the base, which is at the foot of the Siwaliks on 
the Dun side, nearly due north of Shorpur, the value of A— G is -30"‘37, 
vide Professional Paper No. 5, table after page 14. 
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It is remarfeable that tlie northerly attractions at the east end of 
the base and at Shorpur are greater than those at the other three 
stations. It indicates that the approach to the Himalayas is a more 
important fact than the change from the one side to the other of the 
Siwaliks. This range is so rugged and precipitous that it is difficult to 
cross and so appears a formidable barrier, but the amount of matter 
contained in it is probably not very great and of low density. 


Pendulum Observations. 

The year’s work is interesting as affording the first gravity results yet 
obtained in Burma. Observations were taken at eleven stations with the 
results shown in the attached table. The orographical corrections have 
not been fully computed yet; hut in no case can the correction be large, 
and therefore the results now given may be accepted as representing 
very closely the actual state of things, 

(2) During the recess, computations of the effect of the whole sur- 
face of the earth on gravity at stations in India were commenced, using 
the hypothesis and zones devised by Mr, Hayford of the IT. S. Coast 
and Geodetic Survey in his isostatic enquiries. Commencement was 
made from the Antipodes, and it has been found possible to use inter- 
polation very freely for the more distant parts of the earth, increasing 
the number of tbe computed stations as the zones approach nearer to 
them. 

The stations used for each set of zones are then plotted on a map of 
India and contours of equal attraction (according to this hypothesis) are 
thus drawn by interpolation, by means of which the attraction exerted 
by these particular zones can he read off for any required station in 
India. 

The most laborious part of the work is now done, and by the end of 
the present recess season it is hoped to bring it to within 300 miles of all 
stations ; after which it will be a very small labour to compute the effect 
of the complete Hayford ” correction for the whole earth on any de- 
sired pendulum station in India or Burma. 

The work already done indicates considerable differences of effect, 
which may somewhat modify the figures used in last year’s preliminary 
discussion, which only included the terrain within 100 miles from the 
station. 
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11 I Myingyan . . 21 28 56 i 66 23 50 248 078*690 , 4-0-023 -O-OOO , 978*713 978*704 I 978*696 +0*017 +0*008 
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Tidal Operations. 

During the past year tidal registrations by automatic tide gauges 
have been taken at the ports of Aden, Karachi, Apollo Bandar (Bom- 
bay), Prince’s Dock (Bombay), Madras, Kidderpore, Eangoon, Moul- 
mein and Port Blair. The registrations at these ports have been satis- 
factory. 

Levelling Operations. 

During the year 1910-11 the following lines of precise levelling were 
run : — 

(u) In the Punjab, 

1. Amhala to Solon. 

2. Dera Ismail Khan to Clninda. 

d. Darya Khan to Eawalpiiidi via Khushab, and Khushab to 
Shahpur* 

4. Eawalpindi to Murree. 

6. Kowshera to Eisalpur, 

(7;) In Bovihayt ^ladms and Goa. 

1. A number of ln*anch lines to connect bench-marks along the 

old lines of levels between Bombay and Igatpuri and Boin- 
^ bay and Lonavla with new rock-cut bench-marks in the 

ghats. 

2. Poona to Ahmadnagar. 

3. Morgugao to Bagalkot via Belgaum. 

4. Belgaum to Huhli (revision). 

(c) In Eastern Bengal and Assaw. 

1. Gauhati to Dihrugarh. 

2. Gauhati to Dumpep rid Shillong. 

These lines comprise three which run from the plains to the bills, 
viz.i Ainbala to Solon, Eawalpindi to Murree, and Gauhati to Shillong. 

The programme had originally included an extension from Murree, 
rid Baramula to Srinagar and other points in the valley of Kashmir, 
but as the Kashmir Durbar took exception to the cost of the connection 
with the India level net, and as without this the work would have had 
no geodetic value, the scheme was abandoned. 
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BOTANICAL SURVEY. 

BY 


Majoe a. T. gage, M.A., B.Sc., M.B., F.L.S., 

Director, Botanical Survey of India. 

Eastern India. — Two fasciculi — comprising 6,000 numbers — of the 
enumeration and identification of tbe non-herbaceous phanerogams culti- 
vated in the Royal Botanic Garden, Calcutta, have appeared during the 
year, while the numbers between 6,000 and 10,000 are now in the press. 
There are still left over 3,400 numbers for identification before the fiist 
part of the catalogue can be nominally completed. 

An account of the results of Messns. Smith and Cave’s expedition to 
the extreme north-w^est of Sikkim that was referred io in last year’s report 
has been issued as a number of the Records of the Botanical Survey, 
with a map and two photographic plates. The species new to science 
yielded by the collection include Clematis zemvensis, Arenaria thangocn^ 
siSy Astmgalus zemuensisy Poteiitilla 'pergusilloides ; Sao’ifraga llona^ 
hhensisy S. Caveana, S, coarcinta, S. incompicua; Sedum Leviiy S, 
Smifhiiy S, Fischer S, Cavei, S, OreadeSy S. Qverai, S, Gagei; 6hc- 
mantliodinm ciindlifennn; Primula atrodentata^y P. Caveana, P, flagella- 
ris; Parajaeschkea Simtlviiy Aphyllorchis Pantlingiiy Allium Gageanum. 
Of these Parajaeschkea is a new genus of Gvntiaiiacea^ described by Mr. 
I. II. Burkill. In July-August of 1910, Mr. Smith wms deputed to 
explore the south-east corner of Sikkim, more particularly the ridges 
lying between the Cho-La and Tanka-La. Both those passes had been 
visited ])reviouHly by botanists, but not very much was known of the 
vegetation of the intervening country. During his tour Mr. Smith 
eolleeted over 6,000 8])ecimeiis and mmle careful observation of the 
vegetation. A detailed account of the tour and its results will appear in 
the Records of the Botanical Survey so that here only a brief summary 
need be given. Summer on the Cho-La range would appear to be short 
and very rainy, the rain coming more as a steady drizzle than in heavy 
downpours, with rather a limited amount of sunshine in consequence. 
The flora is less diverse than that of northern Sikkim. The dominant 
orders are Ericaceecy Primnlaccre ^ Composifa^ (^rassulacecr, Sa^ifragacew 
and in a less degree Eaaunculacecey Caryophyllaccm, Juncaceac, Cyper- 
acea% Graminece, Scrophulariaceoi, GentianacctVy Salicacecc. The 
more important genera are phododeiidrony Priviulay SeneciOy ReduiyXy 
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Saxifraga^ Potentilla, Gentiana^ Pedicvlaris, Salix, Swertia, Meconopsis, 
Ranunculus i Anemone^ and in a less degree, — J uncus , Corydalis, Rheumy 
Codonopsisy Parnassidy Ariscema, 

Prominent species are: — Abies Wehhiaua, Clematis moyitana, Chry- 
santhemum Atkinsojiiy Swertia Hooheriy Gentiana stylophora. Rhodo- 
dendron campanulatuniy Primula sihkimensisy P. reticulatay P, ohtusi- 
-folia y P. SiuaTtiiy TroUkis pumilus, Meconopsis paniculata, Iris Clarheiy 
Gardamine macrophylla, Lloydia serotina. 

There T^ere lacking or scanty the tufted Arenarias of north-west Sik- 
kim, LeguminosfBy Tamarixy Saussurea and Coniferce except Abies, 

Mr. Smith notes that Ranunculaceoe are represented chiefly by 
Anemo7iey Caltha, Trollius end small Ranunculi, These occur in large 
numbers wherever there is any approach to meadow conditions. Aconites 
are apparently much scarcer than in western Sikkim. Of Berberideccy 
Decaisnea frequents the moist woods just below 9,000 feet, while Berberis 
macrosepala is a trial to travellers on the higher slopes. Meconopsis is 
plentiful and thei'e are several prolific species of Corydalis. Cruciferce 
are not well represented, Gardamine sps., Cochlcaria sps. and Draba 
elata being the most conspicuous. The almost entire absence of culti- 
vated land precludes many wide-ranging species usually associated with 
agriculture. Of Caryophyllaccrc the region yielded chiefly species of 
Stellaria and Arcnaria, mostly straggling forms typical of moist alpine 
conditions and very different from the ^ rosette ^ plants of those genera 
in northern Sikkim. Leguminoscc are almost entirely absent. Rosacece 
are represented chiefly by species of Potentilla while Rosa sericea and 
Geum elatum are common. Saxifraga shows many species though not 
quite so many as northern Sikkim. This is also true for Crassulacece, 
prolific in individuals but restricted in species. Umbellifercc show more 
species than in northern Sikkim but compare unfavourably with the 
Singalela range in number of species and individuals. Both Capri- 
foliacecc and Ruhiacece are poorly represented, the dearth of species of 
Lonicera being noteworthy. Of the abundant Compositce the most con- 
spicuous are species of Senecio of which three are new species. Rhodo- 
dendron and Primula are tlie most prevalent genera in the area. 
Gentiana and Swertia are also well represented. Boraginece are scarce 
with the exception of Paracaryum glocKidiatum and Onosma Emodi. 
In SolanaceWy Mandragora caulescens is the only common plant. As 
elsewhere in Sikkim, Pedicularis is well represented while Veronica is 
not uncommon. In the moist forest Ufricularia is frequent and two 
species are found above the forest zone. Labiata? are not common, the 
inost conspicuous members being Dracocephalum speciosumy Phlomis 
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sps. and Calaminfha umbrom. Of Polygonum there are several species, 
Euphorhiacecr and Urticacecp are scarce. Prostrate Salires are abund- 
ant and in the valleys are a few trees of fair height. Among monocoty- 
ledones, Orchis and Hahenaria are frequent, round clumps of Iris Clarkei 
in the moist valleys and Lloydia everywhere. Arisceuia is prominent. 
Juncacem and Grammes show an average of species equal to other alpine 
areas of Sikkim.^’ 

More than twenty new or noteworthy species were discovered. In 
addition to working out the results of his own tours Mr. Smith has also 
worked up the collection made in Bhutan by Mr. J. C. White, C.I.E., 
late Political Officer in Sikkim, and the Sikkim collections generally in 
the Calcutta Herbarium. The following species new to science have so far 
been yielded by these collections and have been described in No. 6 of 
Volume IV of the Records of the Botanical Survey: — Garuga Gamhlei, 
Enonymus fiheficus. Pirns hhutanica, Saxifraga Gageana^ Pimpinella 
radiata, Pentapierygium sikkimcnse^ Primula JVhifei, P. J onardnni ^ 
Bnddleia tibetica, Aerides Greenii^ Hedychium Greeuii, The following 
new species also from the Eastern Himalaya have been described by the 
Curator of the Herbarium elsewhere : — Senecio hiligulafus, S, Lagoiis, 
S, Chola, Saussurea fihrma^ S, Pantlingiana, S. nimhornw^ S, Laneana, 
Geniiana plnviarum, Swertia ramosa, S, Burkillinna. vSpecies not 
hitherto recorded as occurring in the Eastern Himalaya include Spenceria 
ramoldma Trim., Cydonia rathayensis Hemsl., Rodgersia pinnata 
Franchet, Ribes Grossnlaria L., TJucaria wacro 2 )hylla Wall., Senecio 
arnicoides Wall., Calorhabdos Brnnoniana Benth., Trichodcsma ralyco- 
sum Coll. & Hemsl. 

Mr. J. R. Drummond, I.G.S. (retd.), has described the following 
new species of Compositce from collections made in the Eastern Himalaya 
by Calcutta Botanic Garden collectors or with their aid by others.* — 
Senecio hmcifer, S, rumicifolius. M. H. Leveille has published a 
diagnosis of Hemihoea himalayemu as a new species of Gesneracece from 
the Government Cinchona Plantation, Mungpoo, Mr. W. R. Dykes has 
described Iris himalaiea as a new species from near Darjeeling. The 
moss flora has been studied by Mr. H. N. Dixon who has described as 
new species from the Eastern Himalaya Merceyopsis minufa^ sik- 
kimensis, M, angulosa and Hymenostylium anotinnm. 

A notable contribution to our knowledge of the vegetation of Bengal 
is “A Forest Flora of Chota Nagpur including Gangpur and the Santhal 
Parganahs” by Mr. H. H. Haines, Deputy Conservator of Forests. Al- 
though nominally a Forest Flora the work includes reference also to the 

a 
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principal economic herbs and the more commonly cultivated trees and 
shrubs. The area dealt with is over 37,400 square miles in extent and, 
with the exception of a strip of the Gangetic plain lying along the east 
and north of the Santhal Parganahs, is composed of plateaux and hills 
that vary from 400 to 3,000 feet in elevation. A succinct account is 
given of the topographical and geological features and a comprehensive 
account of the climate and rainfall of the area. The vegetation is essen^ 
tially of the monsoon forest type and more or less deciduous during the 
dry months, although the cool valleys and the tops of some of the highest 
hills exhibit a vegetation differing somewhat from the general type. The 
most characteristic tree of the area is SJiotra rolmsfa Gsertn. (the Sal), 
which on the driest aspect gives place to such species as Cleistanthus 
callinus Benth., Aiiogeissvs lafi folia Wall., Odina Wodier Roxb., 
A j/rtautlics Arhor-trif^ti,^ Linn, and others of the mixed forest ” type. 
On tlie driest rocks jmrely xerophilous species occur, such as the fleshy 
EvpJiofdjias and SarcosfemTna. Most of the species avoid the evils of 
excessive transpiration during the dry season by declining to wear any 
leaves. Mr. Haines mentions StercuJia lirrns Roxb., Odhia Wodier Roxb. 
and Coclilospermum Gofisypii/w DC. as typical examples of trees leafless 
from November to May or June. 

The area is characterised by the general association of Shorea robusPi 
Gaertii., species of Anayei.^sufi, Bassia latifolia Roxb., species of Gardenia, 
Bnfea and Bchleichera and the grasses Ischa'mum angvstifolinin Hack, 
and Heieropogon co7itortns Roem. The common sub-Himalayan asso- 
ciates of the Sal, such as Dillenia penfagyna Roxb., D. indica L., Careya 
arhorea Roxb., Store os permn)n chelonoides DC. and Sferculia villosa 
Roxb. are scarce in the area, while Teak, Dalbergia sissoo Roxh., Gvp- 
vlifera* and Coniferce are entirely absent in a wild state. Ruhiacea' 
especially of the genera Gardenia and Wendlandia, Acanthacew, species 
of Bauliivia, Diospyros, Tenninalia, Ztzyplivs and such species as Cleis- 
tanthus collinus Benth., Nyctanthes Arhor-tristis L., Mgle Marmelos 
Corr. and Dendrocalamus strictus Nees abound. 

Dillenia pentagyna Roxb., the common sub-Himalayan associate of 
the Sal, is replaced in Chota Nagpur by Dillenia anren Sm. The Anona- 
ce(v are fairly well represented, as also are the small families Menisper- 
macecr, CappaTidacece, Polygalacem, Comhretacece and Lyiliraccce. Oa 
the other hand Urticacew, Magiioliaceev, Itanunculacew, Cruciferce, Gutti- 
ferrc, Termfroemiacecc, Rosacece, Umhelliferai and Lavracew are poorly 
represented. The more important orders according to the number of 
species represented are Graminece, Leguminosce, Cyperacece, Orchidace^cef 
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Compositce, EupTiorhiaceas^ Acanfhacecey Hvhiacecc^ ScropliuloLriacece , 
FilicaleSy Labiata3, UTticaGW, Cucxirhitacew. Altogether about a 
thousand species are described or referred to. Keys to the genera and 
species are furnished and notes added with reference to such practical 
points as habitat, times of flowering and fruiting, renewal of the leaves 
and such like. A good map accompanies the volume. 

In Assam Mr. I. H. Burkill, wliile oflBciating as Director of the 
Botanical Survey, made along with Mr. S. C. Banerji a tour in the 
Khasia Hills district. His collections are now being worked up. 

The collections previously made in Assam were worked up as far as 
possible partly by the Herbarium staff at Calcutta and partly by botan- 
ists in Europe. From Mr. Meebold’s Manipur collections — referred to 
ill the report for 1908-09 — the following new species have been de- 
scribed : — Impatieiis spissi flora, J, teacfiflura, 7. hnuprama, I, gihhi- 
sepala, I. odontoscpala, 7. nihrollneafa, and a new variety of 7. tripe- 
tala Rosb. and of 7. Imvigata Wall., by the late Sir Joseph Hooker, and 
Epipremnum Meeholdii by K. Krause. From other collections there 
have been described as new species — Jnsticia Craibii by the Curator of 
the Calcutta Herbarium, Uraria Lacei by W. G. Craib of the Kew 
staff, Priimis (Padus) hracteopaduH by E. Koehne, Cirsi/am Lip.dnji l)y 
Fr. Petrak, Pofaiaogefon oriental i,^ by 0. Hagstrom, Tinospora Masters! 
by L. Diels. 

Mr. I. H. Burkill has observed the further spread in Assam of the 
American species Crofon sj/arsi floras Morung that was referred to in 
last year’s report as a recent introduction to India. Mr. Burkill found 
it at Shamshernagar, at Tilagaon, at ‘^mile 290” a halting jdace for 
Haflong, at Lumding and at Gauhati. Tlie species seems to have 
spread from Chittagong as its point of arrival in India. 

In Burma Mr, A. Meehold has partly explored the district of Tavoy, 
but his collections therefrom still remain to be worked u]). In northern 
Burma Captain S. M. Top])in, R.G.A,, collected over the hitherto 
unexplored country between Mogoung and the Chindwiu river, his route 
being through Kamain, Haungpa and Kainpaw% These collections also 
still remain to he worked up, Mr. Toppin has in addition contributed 
to the Survey his collections made in the neighhourhood of Bhaino. 
(;!aptain E. W. MacGregor, I.M.S., has sent from the Shan States an 
interesting collection of about l,fi00 specimens. Messrs. A. Dodgers, 
G. E. S. Cubitt, and H. W, A. Watson, Deputy Conservators of Forests, 
have sent material from respectively the Eiihy Mines district, the Bhamo 
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division and Taunggyi, These and previous collections made by the 
same officers, by Mr. J. H. Lace, Chief Conservator of Forests, and by 
Mr. Meebold, have been to a considerable extent worked uj) by the 
Calcutta Herbarium staff and by botanists in Europe. So far these 
collections have yielded the following species new to science : — 
Manglietia Hoolteri, Melodorum minuticalyxj Paraneflieliuui Hystrix, 
Cmibiodendron slianicum (a new genus), Beaumoniia hrevituhay Didy- 
viocaryus hracteatuSy D. graciliflorus, StereospeTmnm grandiflorumy 
Nyctocalos shanica, lone salweenensisy Stanrop^ds shanica described by 
the Curator of the Calcutta Herbarium; Pnevaria alopecnroidesy Indigo- 
fera Laceiy Opltinrrhiza Laceiy Adenosacme chamJioideSy Gyraiiema 
Laceiy Sirerfia Lacei by Mr. W. G. Craib of the Eew Herbarium; 
Jmpatiens Lacei by the lute Sir Joseph Hooker; Oxytenanthera Lacei by 
Mr, J. S. Gamble; Osheckia Hildehrandii by Dr. 0. Stapf; Carex pie- 
siocephala by Mr. Turrill; Xylia Kerrii by Messrs, Craib and Hutchin- 
son; Amorpho phallus kachinensis by Dr. Engler and Herr Gehrman, 
A, Krausei by Dr. Engler. From the collections made many years ago 
in the Malayan region by Calcutta Botanic Garden collectors and others 
Mr. J. S. Gamble has described the following new species of 
Lauracece: — Cinnamonum gracilifloruTn, C. Ridleyiy C, Decliampsiiy C. 
Scoftechinii, C, aiireo-fulrumy C, cinereum; Alseodaphne Wrayi^ A, palu- 
dosay A. insignisy A, Ridleyi, A, pendulifoliay A. horneensis; Notaphoehe 
fmticosay N. Kingiana, N. retictilatay N. sarawacensis, N, Havilandi; 
Machilm ScortecMnii; Phoebe Kunsfleri, P, Forhesii; Sternmafodaphne 
perakensis; Actinodaphne montana, A. Ridleyiy A. johorensis, A. olei- 
foliay A, Hullettii, A. cuspidata, A. fragilis; Lifsea johorensis, L, 
trunciftora, L, artocarpifolia, L. gracilis, L, Ridleyi, L. quercina, L. 
eylindrocarpa, L, Wrayi, L. Teysmanni, L. machilifolia, L, hirsutis- 
sima, L. jenesfrata, L. Foxiana, L, Tnonticola, L, Scortechinii, L. ohlan- 
ceolcda, L. Kunstleri, L. claviflora, L. Curtisii, L. megacarpa, L. nidu- 
laris, L, sarawacensis, L. ujongensis; NeoUtsea mollissiTna, N, 
hedahmsu, Ltndera Wrayi, Sir Joseph Hooker had described two new 
species of Balsam from the same region — Impatiens peltafa and 7. 
Vaughanii-^nnd Lieutenant-Colonel Prain has figured and re-described a 
new Labiate genus and species Acrymia ajugiflora. Other new species 
from the same region are Amorphophallus perakensis and A. carnosus 
described by Dr. Engler and Tinospora macrocarpa and T, andamanica 
by Dr. Diels, and Selaginella strigosa by the late Colonel Beddome. 

Southern India.— -From Madras, Dr. C. A. Barber, Madras Govern- 
ment Botanist, has contributed to the Survey over 800 specimens 
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Mr. 0. E. C. Fischer, Deputy Conservator ol Forests, lias as usual sent 
a rich collection of over 1,600 specimens. Mr. Alfred Meebold during 
the later months of 1910 made an extensive tour through the States of 
Cochin and Travancore, which yielded a fine collection including rare 
and new species. Mr. Meebold has presented a set of over 2,000 sheets 
to the Calcutta Herbarium. The new species published during the year 
from these and from previous collections from Southern India include 
Vernonia Meeholdii, V. coviorinensis, Anaphalis tracancorica, A. Mee- 
holdii described by tlie Curator of the Calcutta Herbarium; Oldenlandui 
Prainiana, Strohilantlies Meeboldii by Mr. W. C. Craib; Impatiens 
NatalicCy 7. bahahudenemis , 7. microtheca, 7. lenta, 7. trichocarpa by 
Sir J oseph Hooker ; Anapliyllum Beddomei by Dr. Engler. 

Mr. Meebold has published a sketch of the vegetation of Mysore and 
Mr. E. J. D. Graham, Economic Botanist, Xagpur, has published a use- 
ful list of the wild plants — except grasses and sedges — found on the Nag- 
pur and Telinkheri farms. He enumerates 309 species belonging to 205 
genera and 56 orders and gives a short description of each species, its 
frequency of oocurrence, time of flowering, vernacular name and use. 

Western India, — Mr. G. A, Gammie has continued his studies 
of the orchids of the Bombay Presidency and has published an account 
of the species of the genera Pogonia, Spira^thes, Zeuxine^ and Clieiro- 
Hylis, Mr. W. Burns, Economic Botanist, has described a Tamarix 
association and the sea-shore vegetation in the neighbourhood of Bassein. 
He has also presented the Survey with a small but interesting collection 
of spedniens from the Bombay side. During the year he and his assist- 
ants collected in various districts of the Presidency. A new species of 
]3alsaiu — Impatiens rupicola—wd^d^ described by Sir Joseph Hooker. 

A set'ond list of mosses from Western India has been published by 
Mr. L. J. Sedgwick, I.C.S., in which twenty genera are enumerated. 
Mr. Sedgwi(^k points out that Western India is practically an untouched 
field as far as the study of mosses is concerned. From amongst the moss 
collections made by Mr. vSedgwick and others, Mr. H. N. Dixon has 
described a new genus HyopJnlopsis and the following new species — 
Ilyophilopds entosthodontacea, Brymn mhyairense^ B. ghatense^ 
Merceynpds pellvcida, Cnm/pylopuR Sedgwirhl, Fis.nden?^ SedgwicJdu 
CalympvrcR fortrlJoidrn, Professor W. West has described n new Alga 
ToJypothrix lophodellophila which was discovered by Dr. N. Annandale 
in association with freshwater Polyzoa in Igatpuri Lake. 
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Northern India, — During the year, eolleetioiis were made in Kiiiaaon 
l)y Indian collectors working under the supervision of Mr. N. Grill of 
the Government Gardens in Kumaon. Captain S. M. Toppin, R.G.A., 
contributed a small collection of Malakand plants gathered by himself 
when stationed in that part of India. 

The second volume of Mr. J. F. Duthie’s Flora of the Upper 
Gangetic Plain ’’ has been issued during the year. The scope of this 
Flora was referred to in the report for 19T18-09. The present volume 
contains descriptions of the species in the orders from Phimhagmacew. 
to Flanfaginecv, comprising 26 orders, 185 genera and 331 species. The 
more important orders as regards specific richness are Acantliacew with 
fifty-one species, Lahiata^ with forty, Scropliulariacea^ with thirty-seven, 
Convolndace(v with thirty-four, Ai^clepiiuJacew wdth thirty-three, Bora- 
ginacea^ with twenty-four. Colonel J. C. Bamber, I.M.S,, has continued 
his descriptive Key to the Flora of the Punjab, Nortb-West Frontier 
Province and Kashmir. Sir Joseph Hooker published an account of 
the Bahaminacem of the State of Chitral, in which he enumerates eight 
species of Impatiens, 

Mr. B. K. Parker, Deputy Conservator of Forests, has studied the 
forest vegetation of Hazara district and 1ms made out a provisional list 
of species occurring there. His observations have increased the 
geographical range of not a few species, but details cannot well be 
given here. 

From the previous collections of various botanists the following new 
species have been described during the year: — Gerhera Lard by Sir 
George Watt, Aristolochia puiijahensii^ by Mr. J. H. Lace, A. dihftata 
by Mr. K, E. Brown; Ivijiatiens Meeholdii, /. pahalgaw.eiisis, 1. Reidii, 
7. JmscTiTcei, J. Aitchisonii, 1. Stoliczimi, /. vedllaria, 7. j^olysciadia, 
7. Langeana, 7. coriosepala by Sir Joseph Hooker; Fnaivs anadenin and 
F, glauci folia by Herr E. Koehne. 

In the moss flora of the Korth-West Himalaya Mr. H. N. Dixon has 
described as new species — Merceyopsts minuta (also in the Eastern 
•Himalaya), M. hyvienosiylioide^^, Hymenosiylium Shephvnrdw, and 
from Lucknow Hyophila .^nhflacrnla — also occurring near Bombay. 

Additions to the known Flora. — The number of new phanerogamic 
species added since last year's report (o the flora of India within the 
area covered by Sir Joseph Hooker’s Flora of British India’’ is not 
less than one hundred and eighty. 

General Systematic.— The Eev. Father Blatter, S.J., has published 
three more instalments of his account of the palms of British India and 
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Ceylon. Tlie species described so far belong to tbe genera Phoenix, 
ChamoeropSj T rachycar pus , Rhapis^ Coccothrmax^ llirinax, and Coryplia. 
Full descriptions are given of the species, and notes on their geographi- 
cal range^ flowering time, uses, English and vernacular names. There 
are copious references to the literature of the subject and the papers are 
illustrated with figures of flower analyses and with photographic plates 
of living specimens, a fair proportion of the photographs having been 
supplied by the Calcutta Botanic Garden. Signor Beccari’s Monograph 
on “ The species of the genus Dsemonorops appeared during the year 
as Part I of Vol. XII of the Annals of the Eoyal Botanic Garden, 
Calcutta. Tlie genus l)(vmonorops belongs to the Lepidocaryecc division 
of palms io which Calamus — the subject of a previous monograph by 
the same autlior — belongs. The geographical area of the genus is com- 
prised between Lat. 10^ S. and 25^ N. and between Long. 85^ and 132^ 
fc]., with the greatest frequency of species in the Malayan Archipelago. 
Signor Beccari in an introductory essay gives a general account of the 
morphology of the various organs, the uses of the genus, and a more 
detailed account of the geographical distribution of the species. A key 
to the species is followed by very full descriptions of the individual 
species and varieties with critical observations. Altogether 91 sivecies 
are described of which the following are new to science: — Dccvionorups 
acampitostfu'/iys, /). u/'i/cy/.v/V, 1), asier acanthus, D. hal'auciisis, D. 

Binnendyhii , 1). Clcvicnsiamis , D, floridus, D. Hallierianus, Z). Loheri- 
anus, D, pachyrostris, D, spectnhilis, D, Treuhianvs, D, turhinatus. 
The monograph is illusirated with two plates of analytical figures and 
109 magnificent double plates of the species described, and — like its pre- 
decessor the monograph on Calamus — is one of the finest contributions to 
botanical science that have appeared in recent years. 

Mr. I. H. Burkill lia»s })uh]ishod in tlie Records of the Bobinical 
Survey an account of the Prickly Pears now wild in India. He gives a 
general sket(*li of the distribution throughout the world of the species of 
the genus Opunfia to which tlie Prickly Pears belong, a deiailed account 
of the occurrence of the five species found in India, a history of their 
introduction and spread, and their connection with the cochineal insect. 
A key to the species now wild in India and references to illustrations 
and descriptions in standard works are furnished as well as critical 
notes. A map showing the distribution of the genus in India is 
apj^iended. 

Mr. A. W. Lushington, Conservator of Forests, has written a critical 
paper on the genus Citrus, in which after discussing the inconsistencies 
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in the various accounts of this perplexing genus he gives a synoptical 
table distinguishing eighteen forms with varieties and sub-varieties. 
Mr. J. R. Drummond has summarised the more recent information re- 
garding Aga’oe, luvida and allied species. Mr. S. T. Dunn has re- 
arranged several Indian and Malayan species hitherto included in the 
genus Millettia under the genus Fadbruggea and a new genus to which 
Mr. Dunn gives the name Adinobotrys. The same botanist has also 
published a revision of the genus Acfinidia, giving an account of its 
history, systematic position — which Mr. Dunn would seem to refer 
to the Term^iramitxvew — geographical distribution, and an enumeration 
of and key to the si)ecies. A map showing the sectional distribution 
of the genus accompanies the paper. M. A. Finet has described as 
distinct species Bulhoyhylhnn cylmdraceum Ldl. and B, hhasianum 
Griff, that are treated as one species in the Flora of British India. 
Frofessor M, Miyoslii has discussed the variability of Frurms Puddum 
Roxb. as exhibited in the Eastern Himalaya and the characters that 
distinguish the species from P. camyanulata Maxim, of Japan. 

Mr. W. B. Hemsley has cleared up the confusion between Dios gyros 
Kaki Linn, f. and D. Fo,rbnrghii (^amerc. Hitherto the latter has 
been included in the former, but Mr. Hemsley demonstrates that the 
true D. Kaki is ('onfined to Central and Eastern China and Japan, 
whereas D. Ru^rburgl^ii is a native of Eastern India and Western China. 

Iris Clarkci Baker, A.vfcr Falconeri Hutchinson and Meconoihsis 
simgLicifoLia Walp. have been figured in the Botanical Magazine. 

Several orders and genera represented more or less in India have 
been studied from the systematic side by various botanists in Europe 
and America. As such work has a bearing upon the botany of India, 
brief reference is here called to it. The list of papers at the end of 
this sketch of the year’s work indicates where the reader may look for 
further information. It is sufficient here to mention the following 
orders and genera: — Comyositoei Menugermacecr, Loganiacecc^ P agate- 
TO^em, Nyctaginacew, Olacinece, Malvacece, Sferculiacece, Tiliacecr, 
RuttLcemy MyTi$iicace(Vi Simarubacece ^ Gonnaracecr, Barleria, Pedicu- 
laris ^ JunmUf Pegeroviia, Doronicum, Stryclinos, Palaqviinu, Side- 
ro^yloHi Erernurm, Le^a^ Gretvia, Tefrastigma^ Cissus, Cayraiia; Opnntia, 
Atalantia, Mastersiu, Ougeinia^ Cornus, Epilobium, Pogostemony 
Aglaia, Amoora^ Lansium, Saponari-a, Scrophularia, Coffea. 

Anatomical, morphologicat and physiological. — In India Mr. I. H. 
Burkill has contiimed his studies in pollination and has published 
his observations on the plants of the Central Provinces and Berar. 
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Tlie plants chiefly observed were Cotton, Elccodendron glmicum Pers., 
Hardwickia binata Roxb. and Dalhergia Si^soo Roxb. Five species of 
insects wei'e seen to visit cotton flowers and Mr. BurkilPs results 
support the views of Messrs, Middleton, Leake and Fyson that cross- 
fertilisation occurs naturally in cotton in opposition to Mr. 0. A. Gam- 
mie’s statement that cotton plants are not naturally cross-fertilised. 
Mr. C. E. C. Fischer has a paper on the effects of the poisonous juice of 
Semecar'pus Anacardium Linn, f, A remarkable example of leaf varia- 
tion in an individual of Stercnlia alafa Roxb. cultivated in the Calcutta 
Botanic Garden has formed the subject of iiKlependent papers l)y 
Mr. W. W. Smith and by Professor M. Miyoshi. Mr. V. N. JIate has 
published a note on the structure of the giant creeper Cidycopfenn flori- 
hunda Lamk. w'hich is remarkable for its capacity for storing water. 
Professor Miyoshi has written an account of the physiognomy of the 
vegetation of the outer liills of the Himalayan range. 

Outside India a number of orders, genera and species that as occur- 
ring in or represented in India are of Indian interest have been investi- 
gated by botanists in Europe or America. In a fair proportion of 
cases the Royal Botanic Garden, Calcutta, aided the investigation by 
supplying in part or in whole the material. These researches are indi- 
cated in the list of papers appended. They include work on Tamaricaceiv ^ 
Paiidamis, ()rrhida(‘va\ Lyfhraven\ Anncardiacea% DipieroaupeWn 
Urticacecc^ Musa, Pipemcew, Dendrobinin, Oryza sativa L., Erioboirya 
japonica LdL, Ardisia crispa A. DC,, Agave, Trapa natans L., Ficus, 
Dracmna, Cordyline, Carica Papaya L., Morus, Nymphcea^oc, Piospyros 
Kaki L., Podocarpinew, Podosfcmonacece. 


A list of papers containing references io the Botany of India gmlUshed mostly 

during 1910-11, 


Bambeb., C. J. 


Bbauvebd, G. 


Beccaei, O. 


. Plants of the Punjab. Part VI. {Joiirn, Bomb. 
Nat, Hisi. Soc., xy, 1910-11, Nos, 2-4, p. 
468-502, SOO-836, 1084-1102,) 

. Contributions k Petmh^ Composecs asistiqiies. 
II-IV. {BidL Hoc, BoL Geneve, 1910, p, 36-51, 
99-143, 207-258,) 

The species of the genus Dminonurops. {Ann, 
Moy, Bot, Gard,, Calcutta, xii, Part i, 1911, pp, 
239, with 109 plates and 2 plates of anahj- 
tical fgurcs,) 

. Helaginella sirigosa in Decades Kc'weuses.^^ 
{Kew Bull,, '1911, No, i, p, 192) 


Beddome, R. IL 
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BexoiSTj R. . 

Blattef, E. J. 

Bonati^ G. 
Browk, N. E. 
Brunner, C. . 
Bukkill, L H. 

3} 

3 ) 

33 

Burns, W. . 

13 

Campbell, D, H. 
Camus, A. 

Candolle, C. db 

Cavillieb, P. 

Craib, W, G. 


. EspJice et looalites nouvelles de Barlena. {Notulm 
Systematica^ i. No, 12, p, 562.) 

. The Palms o£ British India and Ceylon. II-IV. 
{Journ, Bomh. Nat, Hist, Soc., itj', IBlO-ll, 
Nos, 2-4, p. 347-360, 675-705, 981-995, with 
16 plates and 1 map,) 

* Contribution a Petude du genre Pedicularis, 
[Bull. Soc, Bot, France, Ivii, 1910, Mem, 18) 

, ArhtolocJiia cUlatata in Decades Kewenses.^^ 
{Kew Bull,, 1911, No, 6,p, 274) 

. Beitriige zu vergleiclienden Anatomic der Tamari- 
caceeii. (Dissert, irlangen, 1909, pp. 94) 

, Notes on the pollination of flowei’s in India. Note 
No. 7. A few ol)servations made in the Central 
Provinces and Berar. (Jour a. Asiat. Soc, 

Beng., vi, 1910^ No, 3, p, 101-107) 

. Notes from a journey to Nepal. [JRec, Bot, Surv, 
Ind,, tv, No. 4, 1910, p. 59-140, with map) 

. Note on the spreading of Groton sparsiflorus 
Morung along the Assam-Bengal Bailway. 
(Journ, cj' Froc. Asiat. Soc, Beng., vi, 1910, 
No. 3, p. ci-cii) 

, Determinations of the Prickly Pears now wild in 
India. (Rec. Bot. Surv. Ind., iv, 1911, No* 
6, p: 2S7-322, with a map) 

. A Tamarix association. (Journ. Bomb* Nat. Hist, 
Soc,, XX, 1910, p. 198-200) 

. A study of sea-shore vegetation. (Journ. Bomb. 
Nat. Hist. Soc., xx, 1911, p. 1024-1027.) 

. The Embryo-sac of Pandanus. (Bull, Torr, Bot. 
Club, XXX vi, 1909, p. 205-220, with 2 plates) 

. Contribution a Petude des espbces asiatiques du 
genre Juncus, (Noiula Systematica, i, 1910, 
No. 9, p, 274-283) 

. Note sur la distribution geographique des espece 
du genre Peperomia. {Bull. Geogr. Bot., xx. 
1911, p. 3-6) 

, Nouvelles 6tudes sur le genre Doronicum, (Ann. 
Conservat, et Jard. Bot. Geneve, 1909-10, p, 
195-368, with 1 plate) 

[Diagnoses of new species in] Decades Kewen-* 
ses."^ (Kew Bull., 1910, p. 275-280, 382, and 
1911, p. 189-191) 
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Craib, W. G., 

SONj J. 
CzAPBK, F. 


Dim-s, L. 
Dixox, H. N. 


Dop, P. 


Drummond, J. 

DUEi^Rl); M. . 


Dunn, S. T. . 


Dyke 8, W. R. 

Eberhaiidt, Ph. 


& Hutchin- Xylia Kerrii { EoolWs Ic, Flant*, .r, Idlly Vt, S, 
tab. 2932.) 

* Beltrage zur Morpliologie und PhjHioIogie der 
epiphytischen Orehideen Indiens. {Sitzti^igsher. 
Kais. Akad. Wiss. Wiefi^ 1909^ cxvin^ p. 1555- 

mso) 

• . Ueber die Blattenfaltung der Amlierstieen. 

iSitzungsb. Hatk.^Nat. KL Kais. Akad. Wiss. 
IVieVy cxviii, 1, 1909, p. 20h230, with 4 
plates,) 

Memspermart're. {Das PjltDizeurelct , 1910, Heft 

46, pp, 34b,) 

, Mercegojjsis, a new genus of Mosses, with further 
eontributions to tlie Bryology of India, {Journ, 
BoL, Jlviii, 1910, No, 576, p. 297-310, with 

2 plates,) 

, , llpopki/opsia, a new genus of Foitiacea^, with 

further confributions to the Bryology of 
India* [Journ. BoL, xlix, 1911, No. 5^1, p, 
137A50, with 1 plate,) 

. . Sur les Sir //ck nos de FAsie Orientale. [Gompl, 

Bend, Acad. Se,, 1910, p. 1256-1275.) 

, Contriliution a Fetude des Loganiacees asiatiques 
de FlitTbier du Museum de Paris. {Bull, Soc, 
Bo(, France, Ivii, 1910, 3Iem, 19, pp, 50 .) 

. . Agave lurida. {Kew Bull,, 1910, p, 344-349.) 

. . DesiTiptions of several new species of OmposiUe 

in Decades Kewenses.'’^ [Keio Bull,, 1911, 
No, 6, p. 270-272.) 

. , Keidierches sur le genre Falaquinnh. {Bull, Hoc, 

Boi. France, Ivi, 1909, Mem, 16, pp. 24.) 

. Kemarejues sur la classification des SideroxyMes. 
[Gompt, Bend. Acad. He. Paris, clii, 1911, 7, 
p, 390-393,) 

. Adinobotri/s and Fadhruggea, [Kew Bull., 1911, 
p, 193-198.) 

, . A Revision of the Genus Act i nidi a Lindl. ( Journ. 

Linn. Hoc., x'xxix, No. 273, p, 394-410, with 
a map.) 

. Iris kimalaica. [Gard. Gliron., xlv, 1909, p. 3.) 

» Considerations sur Porigine du Sesame. Son intro-* 
duction et repartition en Indo-Chiiie. {Bull. 
Mus. Hisi. Nat. Farts, 1909, pp. 30.) 
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. , Jrace^-Lasioide^p. {Das Fjlanzenreich^ iv^ 230^ 

PI). 130, with 44 figures.) 

. Fapaverace^-Ilvpecoidem et FapaveracecPrFapav^e- 
roidem. (Las PfianzenreicJi^ 1910, Heft 4D, pp. 
430.) 

. liremunis. Kritische Uebei'sicht der Gattung. 
{Mem. Acad. Imp, 3c. St. Petershourg, xxUi, 
1909, pp. 210^ mth 24 plates.) 

, , Beitrage zur Kenntnis der NyctaginiaceeD. [Bot. 

Jahrhucli., xliv, 1910, No. 5, p. 572-605.) 

.BntbopJu/ilumegJindraceiiuiJjtW.ei B. khasyamm 
(irrifl. [Notchp Sf/st ematica, e, 1910, No. 7, p. 
193-194.) 

. . Poisonous plants. Semecarpus AnacarAium Linn. 

f. vai\ cuneifolia. {Ind. Forest., xxxvi, 1910, 
p. 361-362.) 

, . Catalogue of nou-herbaceous Phanerogams culti- 

vated in the Royal Botanic Garden, Calcutta. 
Part I. Numerical list. 1st and 2-nd Fasciculi, 
{Bcc. BoL S 21 TV. Ind., V, Nos. 1 and 2, p. 1- 
168, with map.) 

. Sur la famille des Olacae&s. (Bull. Soc. Bot. 
Prance, Irii, 1910, No. 5, p. 373-3807) 

. Essai d'une classification des Leea asiatiques. 
[Bull. Soc. Bot. France, Ivvi, 1910, No. 5, 
p. 331-336) 

, . Malvacees et Stereuliacees nouvelles de Flndo- 

('hine. {Nolulft Sysiemaiicie, i, 1909, No. 3, 

p. 77-85.) 

. Essai d^nne olassihcation du genre Gretoia. 

(Noiuhfi Sysiematicd, i, 1909, Nos. 4-5, p. 119- 
132.) 

. . Tiliacees nouvelles d’Asie, {Noiulfc Sysicmaiicrp, 

i, 1910, No. 5, p. 132-137.) 

, . Essai de clasBilication du genre Teirasligma. 

[Notulfp Hysiemaiiccc, i, 1910, Nos. 10-11, 
p. 306-326) 

. Un genre meconnu : cdassifi cation des Cissus et 
Vaytaiht. [Noiulce System at iccc, i, 1910, 

Nos. 11-12, p. 339-362.) 

. Ortjienanfhera Laeei, in Decades Kewenses.^^ 
\Kew Bail.. 19 p. 385, and 1911, p. 192) 
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J, S. 

. New Lauraee{p from the Malayan region. TI-IV. 
{Kew BnlL, J910, p, 218-22S, 312-321, 3o7- 


368) 

GaMMIEj G. . 

. Orchids of the Bombay Presidency, XI. {Journ, 
Bo7nJ). Nat, Hist, Soc.y xsc, 1911, No. 3,p. 597- 
-602.) 

Gin, a. 

. Recherches sur les Lythracees. [ Jjom-te-Samicr, 
1909, p. 166, with 3 ptate.s.) 

Goris, M. a. 

. Contribution a I’etude des Anacardiacees de la 
tribu des Mangif&ees. {Ann. Sc. Nat., Bot., 
cci, 1910, p. 1-29.) 

Graham, R. J. D. . 

. List of Wild Plants found on the Nagpur and 
Telinkheri Farms. [Nappnr, 1911, pp. 96.) 

Griffiths, D. 

. Illustrated studies in the genus Opuniia. (Rept. 
Mhso7iriBoi. (xard., xH, p. 165-174, with 10 
plates.) 

Gxterin, P. 

. Recherches sur la structure anatoinique de la fleur 
du fruit, et eii ]articulier de la giaine des 
Dipterocarpees, [BnU. Soe. Bot. Franer, Iviii, 
1911, Nos. 1-3, p. 9-17, 39-48, S2-89 ) 


. Cellules a mucilage chez les Urtioees. {Bull . 
Soe. Bot. France, Imii, 1910, No. 5, p. 399- 
406.) 

Ghillahmin, a. 

. Revision des Atalantia asiatiques. {Notulf:^ 
Spstematicfc, i, 1910, No. 6,p. 175-184.) 

99 

. Esp^ces ou locality nouvelles pour les Rutacees 
d^Extreme- Orient. (Notnhe Spstematw, i, 
1910, No. 7, p. 207-224.) 

Hagstko-al 0. 

. Bot amofjei ones novi. [lieperf. spec, nov., riii, 

1910, p. 145-148.) 

Hai.nes, H. H. 

. A Forest Flora of Chota Nagpur iinduding 
Gangpur and the Santal-Parganahs. [CaJeeifa, 
1910, pp. VJI e 634 + xxxrii.) 

Hamet, R. 

. Note sur deux especes nouvelles de Sedum. 
{Ueperi. spec* nov., riii, 1910, p. 263-266.) 

Haems, H. . 

. tlber die Verhreitung der Leguminosen-Gattung 
Ilastersia. {MejierL spec, nov., ix, 1911, p. 367- 
369.) 

Hate, V. N. . 

. Two sjiecies of CJiara from the Bombay Island. 
{Jonrn. Bomb. Nat. Iltsi. Soc., xix, 1909, 
No. 3, p. 762-763.) 
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Hate, V. N. 


Hayek, a. V. 

Hemslby, W. B. 


Himmelbaueu, "W. . 


HoCHREtITINEU, B. P. 


Hooker, J. D- 






}} 


Jahkki., P. 


Johnson, D. S. 
Kerr, a. F. G. 


Koeune, E. . 


)> 


}} 


Krause^ K, . 


. A note on the structure of the giant creeper 
Cali/copteru forifmnda. [Jonm. Bomb. Naf, 
Hist. Soc.y XX, lOlly No. 3, p. 837-840, with 
1 plate.) 

. Entwurf eines Cruciferen-Sy stems auf phylo- 
genetischer Grundlage. {Bot. Centrally Beili., 
xxvii, 1911, 1st Alt., Heft 2, p. 127-335, 
with 5 plates.) 

. Persimmons. SfDiospyros Kahi Linn. f. and I). 
Roxhurifhii Carrifere.] {Kew Bull., 1911, No. 
5, p. 234-245.) 

. Eine bliitenmorphologische und embryologische 
Studio liber Dalisea cannahina L. {Sitzungsb. 
hiis. AJcacl. Hiss. Wien, 7nathem.-naf, kl., 
(\nnii, 1, 1909, p. 91-113, with 1 double 
plate.) 

G. . Sur un point de nomenclature relatif dii genre 
Ougeinia. [Ann. Conservat. et Jard. Bot.. 
Genhe, 1909-10, p. 50-51.) 

. Indian species of Tmpatiens. [Kew Bull., 1910, 
p. 291-300.) 

. Hooker^ s leones Planiarmn, x. Ft. 1, 1910, Tab. 
2901-2925. [Contains descriptions of Indian 
and Indo-Chinese species of Impatiens^ mostly 
new.] 

. On the Bahaminacem of the State of Chitral. 
[Kew BnlL, 1911, No. 5, p. 209-211.) 

. On some species of Jmpatiens from the Malayan 
Peninsula: 11. [Keio Bull,, 1911, No. 6, p. 
249-250, tail/i 1 plate.) 

. Ueber Anatomie und Microchemie der Bananen- 
frucht und ihrer Reifungserscheinungen. 
[Biss. 1909, pp. 41.) 

. Studies in the development of the Fiperaceet. 
[Jonrn. exp. ZodO, ix, 1910, p. 715-749.) 

. Notes on the pollination of certain sjiecies of 
Bendrobiuni, [Notes Bot. School Trin. Coll., 
Dublin, a, 1909, p. 31-37, tiith 1 plate.) 

. Was ist Cormts macrophylla? [Mitt, deutseh. 
(lendrol. Ges., xviii, 1909, p. 122-125.) 

. Pruni, sub-generis Padi, species novsc. [Repert 
spec, noiu, ix, 1910, p. 33-37) 

, Die Gliederung von Prunus, Sub- genus P adits'^ 
[VerJi. hot. Ver. Prov. Brandenburg, vii) 

. Neue Araceen. [Bot. Jahrbueh., xlit>, 1910, Beih 
No. 101, p. 9-14) 
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[Keio Bull, 1911, No, 6, p, 273-274.) 

. Les Myristicacees d^Indo-Chine. {Notula 
SystematictB, i, 1909, No. 4, p. 981-01,) 

. Simarou baches de rindo-Chine et de la Chine. 
[Notulm SystematiccB, i, 1909, No. 4, p. 101- 
105.) 

. Decades plantarum novarnm, XXVI. [Bepert. 
spec, nov,, ix^ 1910, p, 19-21.) 

. leonographie du genre Epilolinm II, Epilob& 
d^Asie. [1910, p. 69-167^ with 61 plates.) 

, Hcmibxa Jiimalayensis in Decades Plantarum 
novarumV {Mepert. spec, nov.,' ix, 1911, Nos, 
19-21, p. 929.) 

. Reelieivhes morphologiques, anatoiniques et 
physlologiques siir le N^flier du Japon. 
[Erinl of )'//(! Japonira.'] [These pouf le Boot* 
9ci, Hat, Baru, 1910.) 

, The genus Citrus. [huL Forest., xxxvi, 1910, p, 
323B53.) 

. Svsteraatisch-anatomisebe Untersuchung der 
Poijostemoneds. [Diss. 1909, p, 88,) 

. Die Vegetations verbal tnisse von Maisor. 
[JahrLer. .^chlesiscli Ges. vat. Knit., Breslau, 
Ixxxrii, 1910, p. 35-46.) 

. Die sogenannten Eiweissdriisen an den Blattern 
von Ardisia crispa A. DC. [Ber, deutsch, 

hot. Ges., xxir, 9, p, 156-157.) 

. Botanisclie studlen aus den Tropen. [Journ, 
coll. sc. Imp. Unir. Tokyo, xxviii, 1910, 
pp. 51, with 3 plates.) 

. Beitrage zur vergleieheiiden Anatomie der Blatter 
der Gattung Agave und ihrer Verwertung 
fur di(* Untorscheidung der Arten. [Boi* 
Zeil. 1, Ixrii, 1909, AM 22, p. 93-139.) 

„ Sur les genres Jglaia, Amoora et Ija%nnm,{ NoMdt 
Sysiemaiicre, i, 1910, Nos. 9-10, p. 284-290.) 

. Tiber eine neue Art dnr Gattung Girsium aus den 
nordlichen Indien. [Repert. spec, nov., ix, 
1911, p. 197-199.) 

, Acrpma ajtiqiflora. [Hook. le. Plant,, x, 1911, Pt. 
2, Tab. 2946.) 

. Observations anatomiques sur le Trapa natans L. 
[Assoc. Franc, Av, Sc. Congrh de Lille, 1909. 
p, 512-517.) 
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. . Die Litliocysten der Gattung* {Beih. 

BoL Ceniral'b,, 1, xxv^ 1910^ AU, 21, p. 
183-^200.) 

. . Ueber die auatomischen Differenzen der Gattun- 

gen Braccena und Gordyline, [Bull, Depart, 
de VAgric, Ind, neerland,, 1909, p. 15,) 

„ . Beitrage zur vergleichenden Anatomie und zur 

Systematik der Connaraceen. [Mitt, Bot, 
Mus, Univ, Zurich; und Dissert. Zurich, 1910, 
pp. 158.) 

, , A second list of Mosses from Western India. 

[Bourn. Bomb, Nat, Hist, Soc; ccx, 1911, No, 
4,p, 1043-1045.) 

, Moiiographie der Gattung Saponaria, [Denhschr, 
Ak, fvien, 1910, pp, 77, with 2 plates.) 

. Plantarum Novarum in Herbario Horti Regii 
Calcuttensis Cognitarum Decas. [Journ. 
Asiat. Soe,, Beng,, vii, 1911, No. 3, p. 69- 
75.) 

. A new Gentian and two new Swertias from the 
Bast Himalaya. [Bourn. Asiat. Soc,, Beng., 
rii, 1911, No. 5, p, 69-79, with 2 plates,) 

• Note on StercuUa alata Roxb. var. irregularis — 
a remarkable instance of leaf variation. 
[Bourn. Asiat, Soe., Beng,, vii, 1911, No, 3, p,. 
85-S6, with 1 plate,) 

, Qooringia Littledalei. [Hook, Be, Plant,, x, 1911, 
Pt, 2, Tab. 2944.) 

, Ein Beitrag zuz Kenntnis der Gattung Pedi- 
eularis L. [Bahrher. k.k. Staatsgym, im XJII 
Berg, in Tkien, x, 1910, p, 1’7,) 

. Osleckia Hildelrandii in Decades Kewenses.'^ 
[lew Bull, 1911, No. 6,p. 269-270.) 

. The development, of the seed coat of Carica 
Papaya L. [Ann, Boi., xxiv, 1910, p. 
607-610.) 

. Systematische nnd pflanzengeographische Studien 
zur Kenntnis der Gattung Serophularia, [Bot. 
Bahrlueh,, xliv, J910, No. 4,p. 409-496.) 

. Ueber die Kernteilung bei 3Iorus. [Boi, Mag, 
Tokyo, xxiv, 1910, p, 281-289, with 1 plate,) 

, Vergleichenden Anatomie der Nympheen. 
[Math, Natnrio, Ber, Ungarn., xxiv, 1909, 
p, 381.) 

, Gerhera Laeei in Decades Kewenses.*'^ {Kew 
Bull,, 1911, No. 6, p, 272.) 
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. Untersuchung:en ueber Podostemaceen. (Fi?/- 
/^aud. Koiiinh, JkacL Wetem* Amslerdam^ 
xvi^ 1910, No. 1, pp, 88, with 15 plates.) 

, Descriptions of three new sjiecies of Algm associat- 
ed with Indian Freshwater Poljzoa. [Jourti, 
Asiat. Soc., Beng., vii, 1911, No, 3, p, S3S1, 
with 1 plate.) 

Ueber Parthenokarpie bei Biospy ros Kali. 
{Oest. Bof, Zeiischr,, Iviii, p, 457-^462,) 

, Materiaux pour une 6tude botanico-agronoini(j[ue 
du genie Oofea, {Ann, Jard, Bot, Buitenzorg, 
hfd 8uppl.y 1910, p, 345-384,) 

, A revised catalogue of the flowering plants ainl 
ferns of Ceylon. {Ann, Roy, Bot, Gard. 
Reraileniga, iv, p, 467-510.) 

, Ueber Induktion von Lenticellenwacherungen 
bei Jtiriis, [Atiz, AkacL IViss, Rtakan, 
Math, Nat, KL, Serie B, 1910, 5, p. 359- 
367, with 2 pta/es.) 

. On the life-history of Salvinia naiam, {Ann, 
Bot,, srxv, 1911, 98, p, 469-463, with 3 
plates,) 

, The morphology of the Bodocarpinece, {Boi* 
Gaz., V, 1910, p, 81-100, with 3 jdaies,) 
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PART I. -^AGRICULTURAL BOTANY. 


In accordance with the practice of previous years this report deals 
only witli original contrihiitioiis to tlie Agricultural Botany of India 
which have been puhlishe<l or are iji course of publication during the 
year under review^ in this case the year ending June 30th, 1911. The 
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programmes of ^vork in tkis subject are given in detail in the last 
issue of the Froceedings of the Board of Agriculture in India and an 
abstract is to be found at the end of the present volume. Under these 
circumstances all references to prograniines have been omitted and 
only the results actually obtained are discussed. A list of papers pub- 
lished during the past year is appended. 

Cotton, — Several papers on this crop have appeared during the year 
of which the most important are tliose of Leake relating to the work 
on cotton breeding at the Cawnpore Experiment Station. The cotton 
investigations in progress at this centre are concerned with the pro- 
duction and the subsequent introduction into general cultivation of an 
improved type suitable for the western cotton growing tracts of the 
United Provinces. The papers published during the past year give 
an account of the progress made iip to the present time and also outline 
the scheme of future work. While the direct results likely to be ob- 
tained from these investigations chiefly concern the Province concern- 
ed, nevertheless both the methods adopted in the investigation and the 
ideas underlying the work are of much more general application and 
will be studied by all concerned with the improvement of cotton in 
India. 

A popular accoxint of this work was issued as a pamphlet at the re- 
cent Allahabad Exhibition and reprinled in the AgricuUuml Jo7irnal 
of India, The present cotton crop of the Western Districts of the 
United Provinces consists of a confused mass of types which have been 
referred by Gammie to a single species Gos.^ypiuin uegleetum Tod. All 
the forms are characterised by short and coarse lint and are entirely 
unsuitable for use in England or for any commercial purpose beyond 
the coarser kinds of cotton goods. Other forms of cotton also occur 
in these Provinces, but no indigenous type is met with with a silky tex- 
ture suitable for spinning between 30s and 4()s which it is the object of 
these investigations to produce. It is considered that simple selec- 
tion is not likely to be of much service in finding the type required, but 
practical results are expected from hybridisation. In the first place 
the red flowered late Nurma cotton with long staple has been crossed 
with the short stapled silky form of Baiii found in the United Pro- 
vinces. In this cross the long staple and red flower of Nurma have 
been combined with the early flowering and silkiness of fibre of the 
Bani. In the second case, the long staple and red flower of Nurma 
jiave been united to the high lint perceniage and earliness of white 
flowered Be^i cotton. The reports on the fibre of the new forms are 
very encouraging, and in one case the sample was valued at Its. 60 
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a candy more than tine Cawnpore inacliine ginned and was considered 
equal to fine Broach. Other crosses are now being made and it is 
lioped that these will add still furtlier improvement. The second stage 
of the work after the production of an improved cotton is to introduce 
it into general cultivation and to maintain the quality. For this pur- 
pose a seed farm is being started near Aligarh from which it is hoped 
to produce enough seed to sow 1,300 acres in one year producing 500 
bales (of 400 lbs.) of cotton. The cultivators growing the 1,300 acres 
of cotton will each year receive a fresli supply of seed from the central 
farm while their crop will he separately ginned and the seed distri- 
buted to a second series of cultivators controlling 20,000 acres of land 
under cotton. In this way it is hoped a series of waves of cotton seed 
emanating from the seed farm will be started which will in a short 
period establish the crop on a firm l)asis. 

The student of plant Ineeding will find a detailed account of the 
Uawnpore cotton experiments in the Journal of (lonotlrs {Yol. 1, page 205) 
while an abstract has appeared in the Proceedings of the Royal Society. 
The inheritance of several of the characters of cotton have been workt^d 
out in detail and especially the colour of the corolla, the red colouring 
matter of the sap, the degree of incision of the leaf, the type of hvaneli- 
ing, the length of the vegetative period and the leaf glands. Several 
instances of correlation of character have been observed, two of which 
are of great interest. The forms with a majority of syinpodial second- 
ary branches are early flowering while in those like Nvrma, character- 
ised by monopodial branching, the vegetative period is prolonged and 
no fruit is formed until the teidiarv brandies are developed. It is es- 
sential that plants should be of the sympodial type if their cultivation 
in the United Provinces is to be a commercial success, for the late flower- 
ing monopodial forms do not flower in time to give a crop before the 
winter sets in. At the same time the majority of Indian cottons with 
a valuable sta]de belong to ihe monojiodia! forms. It lias tberefore 
been necessarv to resort to hybridisation in order to prodn(*e a new set 
of early flowering forms of sympodial luxbii, but bearing tlie long staple 
of the monopodial type. The second important correlation discussed 
is that betweii the presence of the red colouring matter of the sap and 
an increase in the length of the vegetaih''e period. When the red colour 
IS present there is a distinct retardation of the commencement of 
flowering. 

One of the chief difficulties in the production of a new and improv- 
ed tvpe of cotton and in the maintenance of the seed supply arises frorc 
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the fact that cottons readily cross-fertilize in India as in other countries. 
During the preliminary breeding and selection operations it is necessary 
to protect the flowers from foreign pollen and to work entirely with 
self -fertilized seed. This circumstance adds greatly to the labour in- 
volved in the work and also entails as a preliminary the isolation of pure 
lines from the mass of splitting forms (which make up the bulk of the 
cotton crop of India) before crossing can be begun. Further an im- 
proved type will have to grow separately and every care taken to keep the 
seed supply pure and io prevent any degeneration taking place as a result 
of vicinism. These aspects of the subject have been dealt with at Cawn- 
pore and the results incorporated in an interesting paper in the Memoirs 
of the Agriculfnral Department of India [Botanical Series), During 
the progress of this work it was observed both in the pure types and 
in the crosses that some of the cultures cairied on from year to year by 
means of self-fertilized seed exhibited varying degrees of sterility. 
These matters however were not for various reasons thoroughly worked 
out, but it is hoped that opportunity wdll be found to investigate them 
more fully in the future. As regards the method by which crossing 
takes place between different types of cotton, the authors consider 
that most of the crossing takes place between neighbouring plants 
and that a distance of 10 feet between the various plots is 
sufficient to greatly reduce if not to prevent it altogether. If 
these observations are found to apply to other cotton-growing 
tracts in India one of the difficulties in maintaining a pure seed 
supply for distribution to cultivators will have been removed. It 
is now generally recognised that the degeneration wdiich results when 
improved cottons are introduced into a new country is largely a result 
of vicinism. The exotics in the first place are often a mixture of 
types which cross among each other while further degeneration results 
from crossing and admixture with local sorts. It is more than ])ro- 
bable that the want of success in introducing foreign cottons into India 
in the past has been mainly due to natural cross-fertilization. It is 
possible therefore that if the work of introduction is properly carried on 
in the future considerable success might easily he obtained in this 
direction. 

The shortage of cotton suitable for Lancashire has for some years 
past led to attempts having been made to find other supplies in the 
Empire and the efforts of the Brifisli Cotton Growing Association in 
this direction are well known. India has naturally come under notice 
as a possible source of supply and every effort has been made by the 
Agricultural Department to investigate this matter and to see how far 
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it is profitable for this country to supply the new demands. In con- 
nection with this a deputation of Lancashire Members of Parliament 
and of Indian and Lancashire Master Cotton Spinners and Manufac- 
turers was received by the Right Honourable the Secretary of Stale 
for India in July 1910 which urged on Lord Morley the necessity of 
further assistance on the part of Government for the development of 
cotton cultivation in India. A memorandum was prepared by the 
Inspector-General of Agriculture in India to show what the Indian 
Agricultural Departments have done in the matter and to sum op the 
present cotton position. This paper has been published subsequently 
as Pusa Bulletin 20 for the information of the public and contains a 
detailed account of the work being done by the Agricultural Department 
in the various cotton tracts of India. The concluding paragraph of 
this bulletin sums up the subject in the following words: — 

“It will be seen from wliat has been said above that the Agiicul- 


tiiral Departments have de%’oted and are .still devoting a very large 
amount of attention to the improvement of the Indian cotton crop. It 
is not therefore recommended that Government .should take up any 
new line of work for improving its quantity or quality, but it is 
.strongly urged that it be pointed out to the Secretary of State for India 
for the information of the members of the deputation that no progress 
in the production of finer cottons can be made until buying agencies are 
set up in India to buv, gin. bale and export long .staple cotton where 
the cultivator can get a fair price at bis door. This could probably be 
best brought about by the British Cotton Growing A.ssomatioiu 

It is hoped therefore that the result of the deputation and of the 
publication of tins paper will lead to the establishment by the trade o • 
suitable buying, ginning and baling agencies in India for long stepla 
cotton in the tracts which are fonud most suitable for the crop. Such 
a.roueies would be a mo.st valuable adjunct to the seed distributing 
efforts of the Agricultural Department and would do mudi to firm y 
establish improved cottons in the various localities in which they can 
be profitahly grown. An avenue is thus opened up for much valuahle 
co-o%ation between the trade and the Agricultural Department hy 
which alone it appears likely that real progress m the future will 


"'ll; .aditio,, to the l«pe„ reWd to .hove the work of the Imperi.l 
Cotton Specialist is summed up iu the last report of the Agricultural 
Research Institute, Pusa. In Madras the merits of 
Bnve been referred to hv Sampson and Venkayya. In the Central Pr - 
duces Cloiiston has dealt in detail with the development of the cotton 
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iudustry in a series of articles in the Agtdculiuml Gazette publislied at 
iS’agpur and lias also worked out a classification of tlie local cottons, an 
account of wliicli is now being printed. 

Wheat. — Progress continues to be made in tlie wheat inyestigations 
in India and during tlie year several papers have appeared. 

Evans in the Central Provinces has sent some of the best local 
wheats to England for milling and baking tests. Bearing in mind both 
the yield and the behaviour of the wheats in the mill and liakehouse, it 
is clear that a type superior to the soft white Desi Pissi of the Narbada 
Valley has not yet been produced at tJie lIos]iangal)ad Earm. This 
wheat is now being grown for distribution to cultivators in a pure con- 
dition and unmixed with other sorts. 

At Piisa an important stage has been reached in the "wheat investi- 
gations during the year. This relates to the production of new wheats 
by hybridisation which combine both high yield and high quality. 
These have been made by crossing high yielding wheats of poor quality 
such as Muzaffarnagar white and Punjab type 9 "with some of the 
moderate yielding Pusa selections characterised by grain quality equal 
to that of Manitoba wheat. Adopting modern methods of hybridisa-* 
tion, wheats were obtained in the third and fourth generation which 
bred absolutely true in all lespects and -which combined the characters 
of high yield and high quality. In some cases the straw "^’■as exceed- 
ingly strong and capable of supporting under Indian condition crops 
of 2,500 lbs. of grain to the acre. The ne-w hybrids were milled and 
baked in England by Mr. Humphries, Past President of the Incorporat- 
ed National Association of British and Irish Millers, who refers to them 
as follows: — 

‘‘The three lots, Nos. 100, 101, and lOG, are very beautiful wEeats 
also. On appearance only there is little to choose between them. If any- 
thing 106 may be the best looking. These three all behave very w'ell 
indeed in the milling processes. The Hours they all yield are granular, 
that is to say, they are bread Hours rather than biscuit or pudding flours 
and should he judged by comparison with hard spring wheat flours from 
Minneapolis or Manitoba rather than by comparison with Muzaffar- 
nagars or similar wheats. They are all flours possessing great poten- 
tialities as regards baking value, which can be developed by proper 
treatment during milling and baking on the special lines mentioned* 
hereinbefore. Without this special treatment they beliave very well 
in the dough and produce loaA^es of fair but not great volume and of 
first rate appearance and flavour. They hehave like Manitoban good 
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grade wheats produced in a dry season. That is to say, they, like 
such Manitobans, respond very markedly to the addition of malt ex- 
tinct and yeast foods ’ and the volume of the loaf can be increased 
very greatly by the use of the right malt extract. They seem to be 
possessed of very good qualities capable under favourable conditions 
of yielding extremely good results.’’ 

These inatteis are referred to in detail in Tusa Bulletin 22 which also 
contains Mr, Humphries’ full report and an illustration showing the 
actual loaves j>roduced from an ordinary Indian wheat, an improved 
Pusa wheat and also one obtained from Maiiitohan Hour. In the same 
paper an account of the method of growing wheat adopted at Pusa has 
been inserted in response to numerous requests from cultivators, plant- 
ers and zemindars. The demand for the Pusa wheats has far exceeded 
the supply. Upwards of 1,OUO acres will be sown in Behar alone 
during the next rahi season, while arrangtunents have lieeii made to test 
these wheats on u large scale in all the important wheat-growing tracts 
of India. 

In Pusa Bulletin 22 a preliminary account has been given of tbe 
work in progress on the production of new rust-resistant wheats by 
hybridisation. The Indian types differ considerably among them^ 
selves in their degree of rust resistance, but none possesses this charac- 
ter to tlie same extent as some of the rust-resistant forms met with in. 
Europe and North x\merica. When grown side by side in both conn* 
tries the superiority in this respect of types like American Club is most 
marked. Attempts to cross American Club with Indian forms at Pusa 
so as to combine the rust i*esistance of the exotic parent wnth the 
qualities of the best Indian wheats failed on account of the great 
differences in the time of maturity and the impossibility of getting 
American Chib to form pollen before the hot Aveather set in. In 1910 
this obstacle was got over by growing the Indian parents at Cambridge 
as spring wheats and currying out the (n*(‘ss-fertilizatioii in England. 
This was done last, year and the firsi generation of the hybrids 
successfully groivn in India during the last rabi season. It is now 
hoped that in a short time real rust -resistant wheats will be available 
in India. 

Pibre^. — Several papers on Indian fibre crops have appeared during 
the year, while others are in the press. 

At Pusa the results of a study of patwa (llihi.^rns cctiinabinns) and 
of rozelle (Hihrsrtis SahJfjriffa) iiavc been published. Eight types of 
cannahinits belonging to five varieties have bc^ii isolated and 
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their characteristics worked out in detail. As fibre producers they 
differ considerably while all the types readily cross-fertilize with each 
other. The effects of vicinisin can however be entirely prevented by 
rogueing the plots during the seedling and early vegetative stages. 
This enables the method of selection by pure line cultures, ordinarily 
restricted to self-fertilized plants, to be extended to a crop in w'hich 
natural crossing is common. Possibly the removal of aberrant plants 
in this way before flowering takes place can be extended to cotton and 
other crops in which improved sorts are liable to rapid degeneration as 
a result of vicinism. In H, Sahdatijfa four varieties almost identical 
in all other respects except in the distribution of colour bave been 
isolated. In consequence of a slight difference in the floral arrange- 
ments the flowers of this species are self-pollinated and no natural cross- 
ing between the varieties when allowed to flower freely has been so far 
observed at Pusa. 

The Fibre Expert to the Government of Eastern Bengal and Assam 
has summed up his work during the year in the Agricultural Journal 
of India, The classification of the various varieties of jute has been 
completed and pure types are now available for further study. The 
flowers of all are said to be normally self-fertilized in wfiich case the 
selection of single plants Avill he possible in this crop. Cross- fertiliza- 
tion experiments are also in progress which have been designed to throw 
light on the origin of the different colour types of plant. The detailed 
results of the cross-fertilization experiments and on the methods of polli- 
nation in this crop are in the press. 

The flax experiments at Dooriah in Behar which are concerned with 
the production of fibre suitable for export to Europe have been sum- 
med up by Vanderkerkhove in Pusa Bulletin Ko, 25 to which an intro- 
duction has been contributed by the Inspector-General of Agriculture. 
During the season of 1909-10 an area of 60 bighas was sown at Dooriah 
and the crop converted into fibre from which a profit of Rs. 61 per acre 
is expected. These investigations are being carried out under the super- 
vision of the Behar Planters' Asvsociation by means of a joint subsidy 
from the Imperial and Bengal Departments of Agriculture. The 
work is being continued and will no doubt be followed closely by all 
interevsted In planting enterprise in Behar, 

Plant breeding, — An important publication of considerable interest 
to workers in Agricultural Botany in India has been undertaken dnring 
the year and is now in the press. This is Yol. V of Die Jjuchtung dcr 
laudw, Kulturpflanzen edited by Professor Dr. C. Fruwirth of Vienna 
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and published by Messrs. Paul Parey of Jierliii. The new volume of 
this important work deals with the breeding of tropical plants and it 
is expected that its publication will do much to stimulate research work 
on sound lines on the crops of the torrid zone. The article on cotton 
has been contributed by the Economic Botanist to the Government of 
the United Provinces, while papers on the following crops have been 
prepared at Pusa ; — Til (Sesamum indicum)^ jute {Corcliorus caimilaris 
and C, olitorU), patwa (Hibiscus cannahinus), rozelle (Hibiscus Sab- 
dariffa) and sann (Crotalaria juncea). 

The results of the earlier work at Pusa on the economic significance 
of natural cross-fertilization in India, which were referred to in last year’s 
report, were published during the year. During the current year this 
work has been continued and will be published as opportunity offers. It 
is now being recognised in India that a detailed study of the methods 
of pollination in any crop should precede all attempts at improvement 
and that this knowledge is essential in all schemes of seed distribution. 

Miscellaneous. — Gammie has published a paper on the millets of the 
genus Setaria in the Bombay Presidency and Sind in which the various 
cultivated forms are described and figured. In the A<]ricultural 
Ledger a bulky compilation arranged alphabetically under the verna- 
cular names dealing with the literature on the races of rice in India has 
been published as well as a paper on the soy bean in India by Hooper. 

PART II.~FOREST BOTANY. 

A , — Worh done by Foretsi Botanist, 

The research work of the Forest Botanist falls under two main heads 
Research work. which may be shortly defined as follows: — 

({) The study of the physiology and (ecology of our important 
forest species, with special refci'ence to the factors which 
determine their natural distribution and wbi(di are 
responsible for their most important diseases. 

(ii) The detailed systematic study and descrijdion of those forms 
of forest plants of considerable economic importance of 
which the existing classifi(‘ation is unsatisfactory and for 
the adequate treatment of which fleid-study is essential. 

As regards sub-head (i) it is recognised that, in a large number of 
cases, such factors as soil-aeration, soil-moisture, temperature, light, 
and soil-composition are primarily resj)onsible for the diseases and un- 
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satisfactory giwtk of our forest i^lanis and that for tliorougkly effi- 
cient forest-management it is essential to acquire a precise knowledge 
of tlie degree of intensity at wliicli sucli factors first begin to causa 
disease and at wkicli they must in consequence be considered to be in- 
jurious. 

Attention is at present being cliie% paid to tlie factors primarily 
atfeetiiig tlie iieaitliy development of sal aiul 
(Ecology of sal. particularly to tliose factors wliicli cause tJie 

dying-back of seedlings. The preliminary work done up to date shows 
that, altogether apart from damage l)y Irost, in the local climate of 
Dehra Dun and in soil similar to that on which most of the local sal 
forests occur — . 


(a) a large proportion (7d per cent.) of sal seedlings died down 

from Septeniber-J line when not watered ; of those seedlings 
growing under similar conditions, with the only exception 
that they were lightly watered, only 41 per cent, died back, 
and of those plants which, in addition to being lightly 
watered, were also shaded only 16 per cent, died back. 

(b) Sal seedlings developed more successfully [as judged inde- 

pendently by (1) the number of stems which died back and 
(2) the dry weight of the best stems which survived] when 
provided with overhead shade and diffuse lateral illumi- 
nation, than when grown in the open with no shade and 
watered. 

(a) Sal is sensitive as regards soil-aeration and water-logging 
soon proves fatal. 

(d) The factor of primary importance influencing the establish- 
ment and development of sal seedlings appears to be un- 
doubtedly the water-content of the soil. Light is also a 
factor of great inqiortance, but it has not yet been deter- 
mined how far the favourable results obtained by shading 
can be ascribed to the decreased intensity of light, and to 
•what extent they are due to the increavsed vsoil-moisture 
content. 

Compared with these two factors the chemical and physical characteristics 
of the soil appear to be of minor importance. 

The preliminary work flone up to date is now being prepared for 
publication and arrangements have been made for the continuation and 
extension of the experiments with the obje(*t of determining instrU- 
mentally and accurately the precise intensity of each individual factor 
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oi primary im|)ortaace wliicli ia itself alone suffices to cause tlie un- 
satisfactory growth or disease of sal. Once this has been done it will 
obviously be possible to determine, in the case of any particular forest, 
whether the absence of sal reproduction there, or the unsatisfactory 
growth of sal, is, or is not, due to these factors, and this knowledge will 
indicate the best measures to be adopted for the improvement of the 
growth. 

The memoir on the mcologj’ of forest grasses embodying the re- 
sults of the work done up to date which 
(Ecology of grasses of sal mentioned in last year’s report was 

still in the press at the close of the year, 
owing to sanction for the publication having been delayed. The (ecolo- 
gical study of gravsses of sal forests is being continued with the prin- 
cipal object of deteriiiiniiig the best treatment to adopt in each case 
with the object of improving the fodder supply and of facilitating 
atforestation respectively. 

Information is also being collected regarding the grasslands situat- 
ed in all the Grovernment forests of the United Provinces, the present 
method of treatment of the same, the species which are dominant in. 
each, the approximate area occupied by each species, its average yield 
expressed in weight of air-dried grass per acre and its local economic 
uses. This infoi-matioii will indicate tlie extent to which the results 
obtained from detailed work in Dehra Dun, regarding the most suitable 
method of treatment, are applicable to other forest-grasslands which 
are approximately of the same type and will also indicate which areas 
require separate study. Advantage is being taken of the presence of 
Mr. William Euitt, i>aper exj^ert, at Dehra Dun to obtain analyses of 
each species indicating its value for the manufacture of paper-pulp. 
The results obtained will, it is hoped, be sufficiently complete for publi- 
cation next year. 


Extensive damage by the fungus Trainetcb Pini in the forests of 
Trametcs Pini Pinus r^celsu having been reported in the 

Simla and Bashahr Eorest Divisions, the 
Forest Botanist visited these forests in May and June of the year 
under report. It had been ascertained that infection could, in 
some cases at least, be conveyed througli the roots from a diseased 
to a healthy tree. This mode of infection, if found to be frequent, 
would obviously greatly Increase the difficulties in the way of com- 
bating the pest and lieiice it was desirable to determine how infec- 
tion was chiefly conveyed from diseased to healthy areas. Study in the 
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Taxonomic work. 


field indicated tliat tlie spread of tlie disease was mainly due to wind- 
carried spores, the fungus usually gaining access to a healthy tree 
through the stumps of cut or broken branches. Hence preventive 
measures in the way of stopping lopping and destroying the sporophores 
are likely to be effective. The results of the investigation are being 
prepared for publication and the study will he continued. 

As regards work done under sub-head {ii) the herbarium material of 
the genus Greivia available at Hew and the 
British Museum, as well as Jussieu’s types at 
Paris, were examined by the Botanist during the year. Some doubtful 
points were thus vSettled and the work is being prepared for publication. 
Recent work of European botanistvS has shown that there is more than 
one vspecies of Indian XyJia. It is known that the wood of f yinhado varies 
considerably in quality, but it is not known how" far this variation 
du])ends on the species or how far the pyinkado of commerce is obtained 
from Xylia dolahriformis. Specimens of Xylia have therefore been 
asked for from ail forest divisions where the genus is known to occur 
with a view to determining the distribution and wood characters of the 
different species. The study of the genus Saccharmn has shown that 
the valuable Saccharnrn M'lnjja Roxb. is really a distinct species from the 
comparatively unimportant SaccharuTn arviidinaceum Retiz with which 
it is often confused, that Saccliarum porphyrocomum Hackel is really 
identical with SacrJtarvvt Nareiiga Wall, and that Erianthns Gri-ffitlni 
Hook, f., being founded partly on Saccliarnm Griffifhii Munro and part- 
ly on Erianfluis Ravenncr Beauv., cannot be maintained. These results 
are included in the memoir now in the press. 


B. — Work done by others. 

Some years ago forest officers in Madras reported that permanent 
marks placed on teak stems in the Nilamhur 

Raising of tree stems during plantation were found in course of time to 
natwrsl deyclopment. li. xv • -a* j x • i xi • 

alter their position and to rise above their 

original level. An experiment to determine this point is being carried 
out by the local officers on the lines suggested by the Forest Botanist 
and a report embodying the first set of observations was received during the 
year* Thirty-one tree.i were selected and carefully marked in Nilambur 
])]antation in December 1909, the levels of the marks on the stems with 
’reference to permanent bench marks being carefully taken with a Y 
level and recorded. The levels of these marks were again taken on 
April 8th, 1911, and the results compared. Observations must be con- 
tinued for several years before the results can he regarded as at all final, 
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but the observations made up to date show that, out of 31 trees, 23 
showed an appreciable rise, amountiBg in some cases to nearly f of an 
inch in a little more than 1 year, 2 trees showed no change and G showed 
a slight sinking. Thus there seems to be some support for the theory 
tliat teak trees are actually raised above their original j’ositioii in the 
normal process of development. 

Mr. H. H. Haines published his Fomt Flora of Cliofa Nagpur, Rai 


Taxonomic work. 


Bahadur TJpendranath Kanjilal j)u]>1ished his 
Forfcst Flora of 'the Siivalih and Jaun,sar Viri- 


sions, and Mr. W. F. Biscoe his Trees and Shrubs of the Indore State, 


A collection of the plants in the Sind Forest Circle 1ms been coim 
menced with the object of forming a local forest herbarium. 


Lii^t of papers on Economie Botany published during the year 
ending June oOih, Wll. 

Anstead, E. D. . . Para rul)ber seed oil and Poonac. [77/^^ Planters^ 

Chronicle [Bangalore), ri, 122, 1011,^ 

Aubert, L. , . Andropogon Sorghum : Millet or ]>yaung : its 

cultivation and some of its enemies. [Agr, 
Jour, of India, r, 222, 1010.) 

Barber, C. A. . . The influence of environment on plants. {Jour, of 

the South Indian Association, ?, 249, 1011,) 
Biscoe, AV. F. . . Trees and Shrubs of the Indore State. [Bombay, 

1910. ) 

BooTii-TrcKKR, F. . Memorandum regarding leading Eucalypts suit- 
able for India. [Bull. 21, Ayr. Res. Inst., 
Pvsa, 1910.) 

Brown, W. Robert- Peach growing around Pesbawar. [Agr. Jour, of 
SON. India, ri, 14, 1011.) 

Btjrkiel, T. H. . . Literature on the races of rice in India. [Agr. 

Ledger, No. 1, 1910.) 

Burns, W, . . The Pair! mango. [Agr. Jour, of India, ei, 27, 

1911. ) 

Burns, W. . . Annual reports of the Bassein and Ganeshkhind 

Botanical Gardens, 1909-10. 

. Cotton cultivation in the Central Provinces. 

Gazette [Nagpur), ei. Nos. 9, 10 and 11, 
1910, and rii, Nil 2, 1911.'] 


Clouston, D. 
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tion in India. {Bull. 26, Agr, Res. Inst., Pusa, 
1911.) 

. The improvement in the quality of wheat export- 
ed from the Central Provinces. {Bull. No. 4, 
Cent. Prov. Agr. Dept., 1910.) 

. Report on jute and flax experiments during the 
past 3 "ear. {Agr. Jour, of India, vi, 70, 1911.) 

, Caravonica cotton. {Agr. Jour, of India, r, 249, 
1910.) 

. Report of the Imperial Cotton Specialist. {Re- 
port of the Agr. Res. Inst., Pusa, 1909-10 

. Millets of the genus Setaria in the Bombay Presi- 
dency and Sind. [Mem. Dept. Agr. of India 
{Botanical Series), ir, No. 1, WIL'] 

. The present position and prospects of cotton culti- 
vation in India. {Agr. Jour, of India, v, 33S, 

1910, and vi, 40, 1911.) 

. Exotic cottons in Sind. {Agr. Jour, of India, vi, 
131, 1911.) 

, Glycine hispida (soy bean). {Agr. I^edqer, No. 3, 

1911. ) 

, The composition of Indian Yams. [Jour, and 
Proc. Asiatic Sac. Bengal {New Series), vii, 57, 
1911.~\ 

. Suggestions for the development of the Hop In- 
dustry in Kashmir. Kashmir and Jammu 
State, 1910. 

& Studies ill Tnclian Fibre Plants, Ko. 2. On some 
. C. new varieties of Hihiscus cannahinus and 
Hibiscus Sahdariffa. [Mem. of the Dept, of 
Agr. of India {Botanical Series), vi, No. 2, 
1911.'] 

& The milling and baking qualities of Indian wheats, 
. C. Ko. 3. Some new Pusa hybrids tested in 1910. 
{Bull. 22, Agr. Re.s. Inst., Pusa, 1911.) 
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MYCOLOGY. 

BY i 

E. J. BTJTLER, M.B., F.L.S., 

Imperial Mycologist, ; 

L— Plant Pathology. 

Palm diseases. — Two papers of considerable length on the diseases 
of palms appeared during the year. Dr. L. C. Coleman published an 
account of the Arec’a palm disease known as koleroga, in the Bulletins 
of the Agricultural Department, Mysore. ' The fungus which causes 
this disease was first seen by the writer in 1903, and identified, 
in a paper published in 1907, as Fliyfophthora (f) omnivora de Bary. 
Dr. Coleman, while still including it in the probably composite species, 
PhytophtJiora ovmlvora, makes a distinct variety, for it. Its 

hosts are Areca Catechu, Cereus formosus, Clarkia elegans, Schizantlius 
wisetonensis ^ Oenothera hiennia, Salpi gloRi^un variabilis, Solanum melon- 
gena and Lycoyersicum esnijeufum. A closely allied species occurs on 
Cacao in Ceylon and other parts of the tropics, and is capable of attack- 
ing nearly all the above hosts. As a result of a thorough comparison of 
the two forms in artificial cultures, Dr. Coleman concluded that they 
are distinct species and named the Cacao fungus Phytophthora Theo- 
bromce. It was, however, named Phytophthora Fahen by Maublanc, 
prior to the publication of Dr. Coleman^s paper, and the latter name 
must stand. A very full account is given by the author of the charac- 
ters and biology of the Areca parasite and of the remedial measures 
carried out by him to reduce the losses, estimated at 3 to 4 lakhs of 
rupees annually, caused by the disease in Mysore. A single spraying 
with Bordeaux mixture, applied just before the break of the monsoon, 
was found to be effective in saving a large proportion of the nuts. The 
cost is well within the means of the arecauut growers. Further experi- 
ments are being carried out to test the relative efficiency of various 
methods of spraying. An abridgment of the bulletin was published in 
the Annales Mycologici, 

The bud-rot of palms iu Madras Presidency was described by the 
writer in a memoir published early in the year. The disease has been 
under o]>servation since 1905, and an extensive campaign to check its 
spread and stamp it out was started by the writer, with funds and 
assistance provided by the Madras Government, in 1907. Since 1910 
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the work lias been in the bands of tbe recently appointed Madras Myco- 
logist, Mr. McRae. The memoir includes a description of the area 
affected by the disease, an account of its first appearance and spread, 
the species of palms affected (including palmyra, cocoanut and areca), 
a full description of the fungus, Pythiuvi 'palmivoruw , which is its 
cause, and a discussion of the operations to check it carried out by Gov- 
ernment. The conclusions arrived at are that these operations have 
been entirely successful in limiting the disease in Godavari district to 
the area previously infected; it is hoped that they will prove equally 
effective in Eistna district, where they were started late. Tliis alone 
should fully justify their cost. At the time the memoir was written it 
was not easy to determine what effect the previous w’ork had had in 
reducing the intensity of the disease within the infected area, but further 
records during the past year tend to show that the steady removal of 
infected trees is bearing fruit in a diminution of the number of new 
infections. The operations are being continued and it is anticipated 
that if the disease can be kept confined within its present limits, it will 
eventually be possible to stamp it out completely. 

Qinger disease.-~-An account of the soft rot of ginger was written 
by Mr. McEae for the Agricultural Journal of India. This disease is 
prevalent in Eastern Bengal, Gujarat and probably elsewhere. In 
llangpur the loss in damp soils is 10 to 15 per cent, of the crop; in bad 
years almost the wdiole may be lost. The cause appears to be the attack 
of a fungus (Pythhim gracile) on the rhizomes and base of the plant. 
As a result of experiments carried out at Burirhat farm in 1908-09, 
Mr. McEae was in a position to recommend effective measures for check- 
ing the disease. 

Turmeric disease. — The writer described a leaf disease of turmeric, 
found all over Korthern India, in the Annalefi Mycrdogici. It is caused 
by a ])reviously nndescribed spe(‘ies of TapJirina which, while not very 
destructive, is probably responsible for a greater reduction of the yield 
than the cultivators themselves suspect. ISTo treatment can be recom- 
mended as yet. 

Tea diseases. — A parasite of the tea bush, Lwntadia Theo’, found 
in Java some 12 years ago hut not previously recorded in India, was 
reported from the Dooars in 1910. It causes a leaf disease known as 
copper-blight, wdiicli spreads with great rapidity under suitable weather 
conditions. A note describing its characters was written by Mr. Shaw- 
for the Agricnltural Journal. The writer investigated a disease of 
tea seed, known for 311 any years in to cause considerable loss in 

I 
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certain toa-seed gardens. Acting on a suggestion made by the ojBdcera 
of the Scientific Department of the Indian Tea Association, a good deal 
af eyidence n^as obtained indicating 'that the disease is due to the tea 
seed bug, Pivcilocoris latus, Tbis insect punctures the seed and sucks 
the juices. Through the opening thus made fungi are able to enter, 
and the subsequent injury to the seed is due to the growth of one or 
other of several species of rot-producing* fungi at the expense of the seed 
tissues. It has long been a pathological puzzle how the fungi which are 
often found within hard-shelled seeds, such as the walnut, have been 
able to effect an entry; possibly the explanation in these cases will be 
found to be similar to that of the tea-seed fungus. The Indian Tea 
Association are issuing a pamphlet on the subject. As a result of the 
extension of blister-blight in India, mentioned in last year’s report, 
some countries have insisted on the disinfection of all Indian tea seed 
exported to them. The writer was asked to advise on the subject and 
recommended steeping in formalin, which has been adopted. It is a 
matter for congratulation that the Indian Tea Association have decided 
to strengthen their Scientific Department by the addition of a Mycolo- 
gist, as the fungus diseases of tea are growing in importance. 

Forest tree diseases.— As usual the Forest Department referred 
a certain' number of diseases of trees for investigation in the Mycological 
Laboratory at Pusa. The chief result was a paper on the root infection 
of the blue pine by Trameteft Pini, a fungus which is causing consider- 
able damage in the Simla Hill forests, by A. Hafiz Khan. This fungus 
was hitherto believed to be able to attack trees through above ground 
wounds only. A second method of infection was shown to occur below 
ground, through roots of diseased trees, coming into contact with those 
of hea^lthy ones. Mr. Anstead, Planting Expert to the United Planters’ 
Association of Southern India, has described in the Planters’ Chronicle 
the results of experiments conducted in Cochin to prevent the attacks 
of pink disease ” of rubber trees, caused by the fungus Corticinm 
javanioum* Over two hundred thousand Para trees were treated with 
Bordeaux mixture, with most encouraging results. One estate reported 
that the disease had been diminished by 75 per cent, and the Manager 
believes that if every tree were done properly the disease would dis- 
appear. The mixture, made up of 6 lbs. copper sulphate, 4 lbs. quick- 
lime and 45 gallons water, with a locally prepared paste or resin or 
jaggery added to improve its adhesive properties, is brushed on the trees 
near the forks and over wounds. The cost is very little, only Re, 1 to 
Rs. 2 per acre. As this is by far the wwst disease of rubber trees 
South India such results are very gratifying. 
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Fruit diseases. — Tlie principal work on fruit diseavses published 
during the year was Mi\ Burns’ bulletin on gra])e-'vine mildew in Bom- 
bay Presidency, In this the occurrence of the disease at Nasik and 
near Poona is described and the results of experiments in its control, 
carried on xmder Mr. Burns’ direction by his assistants and the owners 
of the Yineyards, are given. Spraying with Bordeaux mixture, to 
which soft soap was added as an adhesive, was found to reduce the 
damage considerably. The 6-4-50 formula was u«ed, except when 
actually spraying the bunches of fruit, when half strength was em- 
ployed. The results were satisfactory w'hen the work was carefully 
carried out between Mid-December and Mid-February, the critical 
period of the year for the disease in this district. Mr. Basti, Assistant 
Professor of Mycology at the Bengal Agricultural College, investigated 
a disease of plantains at Chinsurah, and wrote a note describing it in the 
Bengal Quarterly Agricultural Journal. The disease appears to be 
caused by a species of Fusariam, but further work is necessary to estab- 
lish this. 

IVliscellaiieoas,— Experiments carried out at Pusa, and indepen- 
dently by the Mycological Assistant of the Bombay Department of Agri- 
culture at Poona, Have demonstrated that the fungus which causes 
pigeon-]>ea wilt produces iis spores freely on the stems of diseased 
plants. Hence in addition to soil infection from previously diseased 
crops, air-borne infection h also possible. Work on sugarcane diseases 
is in progress at Pusa, Sabour and Poona, but has not yet yielded results 
to justify publication. Mr. Shaw of Pusa has a large investigation in 
liand on the root-rot of a number of cultivated plants, caused by a 
species of Rhizorfonia. The results are not yet ripe for publication. 
Most of the experimental and demonstration work in treating plant dis- 
eases, mentioned in last year’s report as being in progress at various 
farms of the Provincial Departments of Agriculture, has been continued. 

For some years black spore-like bodies have been observed as im- 
purities in samples of Indian ” rice flour, examined in the Laboratory 
of Agricultural Chemistry of the Poyal Agricultural College, Berlin. 
Specimens of these sent to tlie writer enabled him to identify them as 
the spores of the rice l)unt, Tillefia Iwrrida. This fungus was hitherto 
known to occur only in Japan and the Hnited States; it appeared 
unlikely that its presence in India proper could have escaped detection; 
the Berlin authorities were therefore asked to ascertain the exact origin 
of the rice containing the impurity. The results of the investigation 
were published by Herr P. Filter in the Cenfralblaff fur Bahteriologie 
l-ecentlv. The rice containing this fungus was found to have been 
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imported from Siam^ Moulmeiu and Bassein. We may conclude, tliere- 
fore, that rice bunt occurs in Siam and Burma and is either restricted 
to these countries by climatic conditions or, more probably, is spreading 
from a centre in Eastern Asia and will eventually reach India proper. 


IL— Systematic Mycology. 

A new genus of the UredinacecE was described by the writer in tlie 
Anriales Mycolo'gici. It was collected on Olea dioica in the Deccan and 
is of considerable taxonomic interest. 

A collection of fungi, chiefly Agaricaceccj made by the Eev. Father 
Blatter in Bombay and Delira Dun, was described by the Bev. F. 
Theissen, S.J., in the Annales Mycologici. Two new species of the Dredi- 
naceous genus Fliakoy^ova were described by Dr. P. Dietel and three new 
species of smuts by Herren H. and P. Sydow from Indian material sup- 
plied by the writer. One of the flatter is of economic interest as a para- 
site of Panicumr frumentaceurri, one of the cultivated millets of India. 
Notes on the rare genus Pucciniostele^ based on Himalayan specimens 
sent by the writer, were included in a paper by Dr. P. Dietel on 
Japanese Uredinacece, Mr, Massee has described two new species of 
fungi which attack wood and also a new species of edible truffle from 
the United Provinces. 

The large collections of Avscomycetous fungi in the Pusa Herbarium 
were worked through by the waiter; annotated lists, prepared in colla- 
boration with Herren H. and P. Sydow of Berlin, are in the press. A 
description of a remarkable aquatic fungus found at Pusa will also 
appear shortly. 


AsrsTBAi, E. . 
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List of PuhlicaHons. 

Pink disease of Para Eubber and Bordeaux Mix*' 
ture. {Planters^ Chronicle^ v, No, 18, 1910, 
and vi, No, 8, 1911.) 

Eeport on Banana Disease of Chinsurah. 
{Quarterly Journal, Deyt. of Agric., 'Bengal, 
iv, No. 4, p. 196, 1911.) 

First Experiments in treatment of Grape Vine 
Mildew in Bombay Presidency. {Dept, of 
Agric., Bouihay, Bull, No. 36, 1910.) 

The Bud-rot of Palms in India. {Mem. Dept, of 
Agrio, in India, Bot. Ser., Hi, No. 5, 1910.) 



lillTLEK, E. J. 

l^UTLER, E. J. 

COLEMAW, L. C. 

Dietel, P. 
Dietet.^ P. 
Filter, P. 

Hafiz Ehan, A, 
McRae, . 

Massee, G. 
Shaw, P. J. F. 

Sydow, H. & P. 

Theissen, F. . 
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A new genus of tlae Uredinacece, {Annales 
Mycologici, vUi, p. 444^ 1910,) 

The leaf spot of Turmeric (Taphrina Tnacnlans 
sp. nov). {Annales Mycologici, io’, p, 36, 
1911.) 

Diseases of the Areca palm : I. Koleroga. (Bull. 
No. II, Mycol. Ser., Dept, of Agric., Mysore 
State, 1910, and Annales Mycologici, viii, p. 
691, 1910.) 

TJredineen aus Japan : III. (Annales My cola- 
gici, viU, p. 304, 1910.) 

Zwei nene Arten der Gattung Phakopsora. 
[Annales Mycoloyici, riii, p. 469, 1910.) 

TTeher das Vorkommen von Tilletia horrida 
Takahaslii in Reisfnttermelilen. (Gcntralhl. 
fur Balter. Parasifeitl. u. InfeMionslcr., 2n(t 
Ah., p. 342, 1911.) 

Root infection of Tranietes Pini. (Ind. For., 
Oct. 1910.) 

Soft rot of Ginger in the Rangpur District, Eavst- 
ern Bengal, [Agric. Joiirn. Ind., vi, p. 139, 
1911.) 

Fungi exotici. (Kew Bull., 1910, No. 7, p. 249.) 

Copper blight of Tea. (Agrie. Journ. Ind., vi^ 
p. 78, 1911.) 

Novse Fungorum species. (Annales Mycologici, 
ix, No. 2, 3Iarch 1911.) 

Fungi aliquot Boinbayenses a Rev. Ed. Blatter 
eol]e(*ti. (Annales Mycoloqici , ix, No. 2, 

March 1911.) 
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SYLVICULTURE. 


BY 


E. S. TEOUP, F.C.H., 


Sylviculturist. 

Considerable progress was made during the year in the establish- 
ment and measurement of permanent Sample- 
Measurements in sample-plots. i 1 * ■ A^ • . r* . * i 

plots for ascertaining the increment 01 typical 

woo(h3 in girth, height and Yolume ; 29 sample-plots were laid out by the 
Sylviculturist, these being distributed in the Siwalik, Ifaini Tal, Hald- 
wani, Pilibhit and Gonda Divisions, and dealing chiefly with Shorea 
Tobusta (»vdZ), Dalbergia SissoOf Acacia Catechu, and Quercus incana. In 
addition numerous measurements of typical sdl coppice areas and Pinus 
longifolia crops were carried out; in such cases permanent demarcation 
was not necessary, since the ages of the crops were ascertainable. 
The system employed for estimating the volume of the crops measured 
is that known as the method of sample-trees by groups. Subse- 
q[uent re-measurements of the permanent sample-plots will be quin- 
quennial. In several cases adjoining thinned and unthinned plots were 
laid out in order to ascertain the degree of density required to produce 
the mmimum volume increment per acre under different conditions. It 
is expected that the establishment of similar sample-plots will be com- 
pleted in the IJnited Provinces during the year 1911-12, and in subse- 
quent years the work will be continued in other Provinces, those which 
contain sdl forests being dealt with first, 

2. In the Gonda Forest Division of the United Provinces experi- 
mental plots were laid out by the Sylvicul- 
The cifttlog of s&I copoke. x • . • • . . x* xi x* 

turist with a view to testing the respective 

merits of cutting sdl coppice flush with the ground and at a height of a 
few inches from ground level. Similar experimental plots laid out by 
the Divisional Forest Officer in the Gorakhpur Division during the past 
two years were also visited. It will be some years before conclusive re- 
sults are arrived at, though the Gorakhpur experiments tend to show 
that the devolopinent of sdl coppice shoots in early life is somewhat 
better as a result of cutting some inches from the ground, than where 
the stumps are trimmed flush with the ground. In the Gorakhpur Divi- 
sion it was proved beyond a doubt some years ago that under certain 
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conditions the high cutting of sal coppice gave better results than cut- 
ting at ground level. This was particularly the case in dry hot locali- 
ties where the stumps, whether cut high or low, died down for a distance 
of some inches below the cut surface; consequently where the coppice 
was cut high the base of the stump at ground level remained alive even 
when the top part dried up, whereas in the case of low cutting the whole 
stump was liable to dry up for some inches below ground level, being 
thus rendered incapable of producing coppice shoots. It still remains 
to be proved whether or not the high cutting of sal coppice is advantage- 
ous under all conditions. 

3. The effects of the great drought of 1907 and 1908 on the sal forests 
I ' of Oudh continued to be studied during the 

and Pilibhit Divisions being visited. So far 
as observations go at jnvseiit, it appears doubtful if any satisfactory pre- 
ventive measures for future damage ])y drought will be practicable, 
though something might be done in the "way of maintaining a liberal 
proportion of drought-resisting species in areas liable to be affected, as 
well as adopting a system of management involving the least possible 
risk of permanent damage. It was noticed in this connection that the 
standards in coppice-with-standards as a rule suffered more than trees 
in high forest. As regards the effect of the drought on different species, 
it is noteworthy that as a general rule the more shallow-rooted species 
suffered less than the deep-rooted species, the explanation no doubt be- 
ing that the latter drew their water-supply from moist substrata which 
became dried up with, the lowering of the -water-level consequent on the 
drought, whereas the surface- feeders were habituated to the anniial dry- 
ing up of the upper layers of tlie soil, and were therefore less liable to 
suffer from any abnormal drought. Tlie sal appeared to suffer more tluoi 
any other tree, while among the most conspicuous drougdit-resistiug 
species were Firus reliffiosa, F. hvngah’nsus, Mtlmsa rrlnfuaij Stffa’O- 
spermum suaxieolcns ^ and Mallofus pluhppincnsis. The damage done by 
the drought tended to he greater on sandy subsoils than on subsoils with 
a fair admixture of clay, owung to the inability of the former to retain 
sufficient moisture, through lack of reteniive power when the water-level 


sank. 


4. Progress continues to be made in the application of the system of 
Developments In sylvknitural rej?enerat!on fellings to ,dl forests. 


systems : 

(1) Haldwatii Division stf/ 
torests. 


the preliminary -working-plan report for the 
forests of the Haldv-'ani DiviRion, United 
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(2) Tiiano sal forest. 


Provinces, containing some important prescriptions in ttis respect. TLe 
rotation proposed is 150 years, subject to a possible reduction, tbis being 
divided into 5 regeneration periods of 30 years each.. Some difficqlty is 
anticipated in the allotment of the various crops to the different periods 
owing to their present irregular state, and some initial sacrifice is inevit- 
able, The compartment being the unit of area for regeneration pur- 
poses, and the crops over whole compartments probably in no case being 
uniform in age, it remains to ascertain approximately the dominant age 
throughout each compartment, which will then be allotted to its period 
on this basis within fairly wide limits. Linear valuation surveys will 
be carried out where necessary to aid in this allotment. 

5. The working-plan for the Thano sdl forest, Debra Dun, alluded 
to in last year’s report, was finally sanctioned 
during the year. Under this plan the forest 
will be treated experimentally under the system of successive fellings, the 
rotation being 144 years, divided into 6 periods of 24 years each. Ee- 
production being already well established in the first periodic block, pre- 
paratory and seeding fellings are not necessary, and there wdll therefore 
be only two regeneration fellings, a secondary and a final felling, the one 
following the other after an interval of 12 years. 

G. Two experimental plots, one in the Siwalik Eorest Division and 
. the other in the Lansdowne Forest Division 

orkmg of bamboos. United Provinces, were laid out during 

the year, with a view to ascertaining the best methods of cutting and 
working bamboos {Dendrocalamus strictus), a subject on which opinions 
differ somewhat at present. It may be some years before any conclusive 
results are arrived at, hut it is hoped that something may be learned 
which will lead to practical results bearing on the systematic working of 
bamboo forests. 

7. An important eontribntion to the literature on Hardwiclda hinata, 
by Mr. D. 0. Witt, was published during the 
year in the Indian Forest Records : the develop- 
ment of the tree from the seedling to the mature stage is traced with 
the aid of a series of good diagrams and photographs, and its various 
sylvicultural requirements are dealt with in detail. 

8. In tlie same publication Eao Sahib M. Eama Eao publishes the 

Sa 0 tJiim album. results of a series of experiments tending to 

show that the artificial propagation of sandal 
can he more suecessfnlly and economically carried out by in situ sow- 
ings than by the transplanting of nursery -raised plants, one of the most 


Hardwickia binata. 
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important advantages of the former being the freedom from damage to 
the roots and root attachments of the seedlings and their hosts. 

List of Indian Puhlieafions, 19 10-11 . 

Best, J. W. . . Working-plan for the Government forests of the 

Bhandara Division, Southern Circle, Central 
Provinces. 

Cavendish, F. H. . Working-plan for the Jokai Eeserve of the 

Lakhimpnr Division, Eastern Circle, Eastern 
Bengal and Assam. 

CoMBEE, E. R. . . Working-plan for the Reserved forests in the 

Sambalpur Division, Bengal. 

Copeland, D. P. . Working-plan for the Kanirup Sul Reserves, 

Western Circle, Eastern Bengal and Assam. 
Hopwood, J. C. . Working-])lan for the Nwa Working (hrrle, 

Myittha Division, Northern Circle, Burma. 
Kanjilal, ITpendra- Working-plan for tlie llolongapar Reserve, Sil)- 
NATH. sugar Division, Eastern Circle, Eastern Bengal 

and Assam. 

Lelte, F. a. . Memorandum on Teak Plantations in Burma. 

{For, Bull. No. 2, 1911.) 

Rama Rao, M. . Notes on Sandal. {Ind. For. Rec., n. Part III.) 

Rogers, C. G. . The Raising of Forests with Field Crops in Berar. 

[Ind. For., S.) 

Smythies, E. a. . Some Aspects of Fire Protection in Chir Forests. 

(Pmus Ion gi folia). {Ind. For., xxxvii, 54.) 

Troup, R. S. . . Tables for the Yolume Measurement of Sample- 

Plots. 

Witt, D. 0. . • The Sylviculture of HardwicMa hinafa. {Ind. 

For. Rec., ii, Part III.) 

ECONOMIC FOREST PRODUCTS. 


A. RODGER, 

Forest Frommist. 

1. Economic niuseum, — Work in this nniseuin continued during 
the year, many new specimens of much interest being added. The 
museum dates from 1881, having been started by Sir Dietrich Brandis, 
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but it was largely added to and improved by Mr. Gamble when Director 
oi the I’orest (School. Mr. Gamble was, by the way, never Deputy 
Director as stated in last yearns report. A large collection of economic 
products of ail kinds was received from the United Provinces Exhibition 
at Allahabad through the kindness of the United Provinces Govern- 
ment and the exhibitors, but these cannot be properly displayed until 
the new institute buildings are completed. 

2. Testing of sal and teak. — Sal logs grown in various ^ local- 
ities, hills and plains, high forest and coppice, and teak logs grown in 
plantations and adjoining natural forest in Burma were received, and 
beams and blocks prepared for iesting and comparison. Splitting tests 
were carried out with sal, and a series of tests with teak growui in planta- 
tions and natural forests in Burma were undertaken at Sibpur. As 
however the trees did not grow under the same conditions of elevation 
and soil, further tests will he carried out with the new specimens. The 
results of the first series of tests were published, 

S. Wao«d and bamboo pulp. — The Economist visited some of the 
best bamboo areas of Burma where he made measurenients and count- 
ings and collected much information, regarding the possibility of 
esiabiishing pulp mills. This has been recorded in a memoir now" in 
the press, wliich will be completed when the result of cex’tain tests with 
bamboo- no^ being carried out by a Calcutta firm are made known, 
l^mboos and wuods were supplied to the Chemist w-orking at Dehra 
Dun. 

4. The match industry. — The Economist visited several districts in 
Oudh, and after making countings, reported on the available qnaiitity 
of Simal (Bombas malaharicum) and other woods and the facilities for 
extraction to a central site to be selected for a match factory. The 
conditions appear most favourable and it is hoped that a large factory 
will soon be started. Figures have also been obtained 'for several other 
localities which look promising. Woods were supplied to firms for test- 
ing for match making and it is evident that India is rich in such species. 

5. Antiseptic treatment of woods. — Numerous experiments with 
different antiseptics have been continued as detailed in last yearns report, 
but the most important w^ork has been the powellizing by Messrs. Killick, 
Nixon & Co., at Bombay, of sleepers of the following species, which 
wmuld not last as sleepers in their iiatiuul state: — 

650 Terminalia tomenfosa from Bombay. 

431 Dipterocarpus tuhercvlatas fimii Burma. 

127 Dipterocarpm alatus from Burma. 
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bix Jiundred and tJixrty-six of these have been treated and delivered to 
the Oudh and Rohilkhand Railway and the North Wesiern Railway 
for use in the line^ where their behaviour wdll be carefully noted. The 
remainder have been powellized, with the exception of a few unservice- 
able sleepers, and will be despatched during July to the Eastern Bengal 
btate Railway for use in that Railway. About 1,900 pine sleepers from 
the Chakrata Division are also on their way to Bombay and a further 
supply of 1 erminalia tonieiiiom sleepers from Bombay and DifterocaTyua 
sleepers from Burma is also expected, the total number to be treated and 
issued to Railways being nearly 5,000. 

Another experiment has been started with 2,000 sleepers of the same 
species which are to be treated with an antiseptic called A^enarius 
Carbolineuvi by the open-tank method. Eight hundred wull be treated 
and laid down in Burma, 400 in Bombay, and 800 in Northern India. 

The object of these experiments is to endeavour to prove that native 
grown woods can be made suitable for sleepers at a cheap rate. 

6. Qums and resins, — A large number of samples of gums and resins 
have been sent to various firms in India and Europe and numerous en- 
quiries replied to, but the difficulty of supplying reliable estimates of 
cost, when small quantities only are handled, and of getting good 
samples of essences, etc., distilled in the forest and of sending perish- 
able samples, have prevented much progress being made. Analyses of 
several gums aud oils have been received and more are under enquiry. 
The most promising is Burmese wood-oil from Melanorrhcea irntmta 
which has attracted a good deal of attention in Europe, as a result of 
the h’orest Chemist’s note on it. 

7. Tea boxes. — -The question of the best method of supplying cheap 
good tea boxes made of Indian woods to tea gardens, instead of the 
imported boxes which are at present imported in enormous quantities 
from Europe and Japan, is under consideration. It appears to be diffi^- 
cult to get any one to move in this matter, as the present arrangements 
are sanctioned by custom and vested interests, but it is hoped that the 
antiseptic treatment of certain of the more perishable or unsuitable 
woods, and increased facility of extraction, as well as possibly the 
utilization of bamboo-pulp, may help to solve the difficulty in time. 

S, Miscellaneous use.*; of woods. — Samples have been supplied to, 
and experimented vrith by, makens of matches, pencils, brush-backs, 
razor handles, cricket bats, tool handles, weaving looms, and other 
minor goods. 
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9. Collection of information on little known valuable woods. — The 

information has now been nearly all collected for six timbers and is being 
written up. 

10. Minor investigations. — Barts of T ermiiialias and Oats have been 
collected green and analysed for tanning value, and myrobalans were 
collected at different seasons and tested for the same property. The 
rosin and turpentine industry in the Himalayas has been under enquiry, 
and help was given to purchasers to encourage the use of walnut burrs 
and Andamans padaut among other products. Besides the analyses 
mentioned above, roots of Podophyllvm Emodi and leaves and bart of 
CiJinaniomum glaiidulifemm were collected and sent to the Forest 
(liemist for analysis. 


Lint of Fuhlications, 


Thone marked by an asterisk are still in the press. 


Gtroom, Percy . 
Hankin, E, H. 
Pearsox, R. S. . 

Pearson, li. S. . 

Pearson, R. S. . 
Pearson, E. S. . 
l^EARSON, E. S. . 


. A Note on. Pyinkado Timber. (Ind. For., March- 
April 1911, 17S.) 

, Production of Synthetic Rubber. (^Ind. For., 
A'ugust 1910, 489.) 

. Note on the Relative Strength of Natural 
and Plantation Grown Teak in Burma. 
(Forest Bulletin No. 3.) 

. Catalogue of the Economic Museum of the Forest 
Research Institute and College, Dehra Dun. 

. ^Commercial Guide to Indian Forest Products. 

. *Note on Antiseptic Treatment of Timbers. 

. *Note on the Paper-pulp Industry in India and 
Burma. 


liAiTT, VV. . . Paper and Paper-pulp Industry in India. (Ind. 

For., January-February 1911, 1.) 

Eaitt, W. . . Paper-pulp testing at the Forestry Court, Cellu- 

lose Laboratory, United Provinces Exhibition^ 
Allahabad, (ind. For., January, Fehrvarj, 
March, April, May 1911.) 
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INDIAN ZOOLOGY 

with special reference to the work done in the Indian Museum, 
October 1910 to September 1911, inclusive. 

BY 

N. ANNANDALE, B.A., D.Sc., C.M.Z.S., E.A.S.B., 

Sumrintendent oj the Indian Museum, 

As some misunderstanding has arisen about the scope of the 
report submitted annually to the Board of Scientific Advice by the 
Superintendent of the Indian Museum, I may be permitted to commence 
the present issue with a word of explanation. This report deals in the 
first instance with the zoological research published or in progress in 
the Indian Museum; it also deals, but in a less detailed manner, with 
other zoological research that has a direct bearing on the fauna of the 
Indian Empire, except that it ignores entomological and parasitological 
wort carried out by Government departments whose representatives 
themselves snbmit reports to the Board and by similar departments in 
r^ative States. It is for this reason that the entomological investigations 
undertaken at Pusa, Behra Dun and Bangalore are apparently neglected, 
and that no mention is made of the parasitological wort of the Civil 
Veterinary Depariinent. 

I.— ^ Work in the Indian Museum. 

(^/-) TMhoratory Work, 

Captain E. H. Stewart, I.M.S., Honorary Assistant in the Indian 
Mnseiini and formerly Surgeon-lS’aturalist to the Indian Marine Survey, 
has published a paper in our ‘‘ Memoirs ’’ on minute structure and post- 
larval development in certain genera of barnacles. The biological 
importance of this paper is considerable and the researches it embodies 
have a peculiar interest as regards zoological reseach in Calcutta, in 
that they are based on histological work of a delicate nature which was 
carried out entirely in our laboratories. It has often been denied that 
such work can be carried out in a tropical climate. 

Dr. Annandale has completed a description of the freshwater Sponges, 
Hvdrida and Polyzoa to form a volume in the Fauna of British India” 
published under the authority of the Secretary of State in Council. 
This is tlie first volume in the series to be written entirely in India, and 
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it is one of tT\’o for tlie preparation of which in Calcutta sanction has 
been received, the other being Mr. Brunetti’s account of the Nemocera 
other than Culicidae, Chkonomidae and Cecidomyidae. In the volume 
on the Sponges, etc., special stress has been laid on biological problems. 

Mr. S. W. Eemp, besides publishing two short papers on Decapod 
Crustacea, has been engaged for the greater part of the year on a 
monograph of the Stomatopoda of the Indo-Pacific seas, and has recently 
prepared for our Records^’ a seines of preliminary descriptions of 
hitherto unrecognized forms. He has been much assisted by the loan of 
specimens from the British, the Colombo and the Sarawak Museums, and 
the collections of the Commissioner of Fisheries in New South Wales and 
of Professor Kishinouye of Tokyo. Mr. Kemp has also spent a consider- 
able amount of time and trouble in improving our collection of the fresh- 
water prawns of the Indian Empire with a view to the preparation next 
year of an account of the Indian species. Mr. Kemp’s work on the higher 
Crustacea has a special interest for the Indian Museum in that it is in 
direct continuation of the investigations commenced in 1871 by the late 
Mr. J. Wood-Mason, then Deputy Superintendent. Mr. Wood-Mason’s 
work on, this group was carried on by Colonel Alcock, his successor as 
Superintendent, with such success that his monographs on the Decapoda 
have alread^^ become classics in iaxonomic literature, and it is eminently 
satisfactory that the tradition thus created should be maintained, 

Mr. B. L. Chaudhuri has worked on the large collection of freshwater 
fishes from Northern India obtained by Mr. M. Mackenzie and from 
other sources. He has also conducted experiments as regards the 
destruction of mosquito larvse by various species of fish. 

In the Entomological Sub-Section Mr. F. H. Gravely has commenced 
and nearly completed an account of the taxonomy, habits and distribu- 
tion of the Oriental Pedipalpi. He has also done a considerable amount 
of work on the Scolopendridse in the collection, and has supervised the 
preparation of vsonie valuable original drawings of the mouth-parts of 
various Hood-sucking flies. In collaboration with Mr. S. Maulik he 
has written an account of certain tree-haunting Neuropterous larvse of the 
families Myrmeleonidae and Ascalaphidae. More recently Mr. Gravely 
has commenced the study of the beetles of the families Lucan idse and 
Passalida? that Occur in India and the neighbouring countries. The 
former are forest pests of great importance, while the closely allied 
Passalid^ are of considerable scientific interest and can be studied in 
Calctitta with peculiar facility owing to our possession of the valuable 
collection of the late Dr. F, Stoliczka, one of the earliest students of 
tl}e family, Mr. Gravely’s wo^k on the twu families has been furthe:p 
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facilitated by tlie loan of specimens from tlie Bombay Katural History 
fSociety, tlie lUuseuins of Madras, Trivaudriiiu, CVjloiiiho and Sarawak and 
the Research Institutes at Pusa and I)ehra Hun and the Government 
Entomologist, Ceylon. 

In the same sub-section Mr. C. A. Paiva has collected data for a 
census ” of the mosquitoes of one district of Calcutta, and has devoted 
special attention to the habits of the predaceous larva of a specie® of 
Toxorhyjicliites which feeds on ihe larvae of other mosquitoes, notably of 
the yellow fever mosquito Stcgomyia fasciata. 

A great part of Mr. Brunotti’s time has been occupied in work on 
the Tipulid^ and other Nemocera for his volume in ihe Fauna of 
British India.” This work is now approaching completion, Mr, 
Brunetti lias also published a revision of the Oriental blood-sucking 
Hiptera of the family Muscidae, and preliminary descriptions of about 
fifty new^ Indian species of the families Psychodidae, Bibionidae, Simu- 
Hidae, Rhyphida', Hixidae and Blepharoeeridae. He has now in the press 
a preliminary revision of Ihe Oriental Tijiulidm and a revision of his 
catalogue of the Oriental Culicidae published some years ago. 

The Surgeon-Naturalist of the Indian Marine Survey, Captain R. B. 
Seymour Sewell, I.M.S,, has worked in the Indian Museum during the 
monsoon. His main study has been that of the surface-living Copepoda 
of certain parts of the Burmese coast. He has devoted special attention 
to the biological and liydrographicud factors in the distribution of these 
little Crustacea as w^ell as to their taxonomy. Captain Sewell has also 
prepared in the Museum a detailed report on the deep-sea fish taken last 
season by the R. I. M. S. Investigator ” and, in collaboration with Mr. 
Kemp, has worked out the deep-sea Decapod Crustacea. 

(6) Field Work, 

Dr. Aiiiiandale .spent ten days at Bangalore during the Puja holidays 
in October 1910, and obtained, with ihe assistance of T)r. Morris 
Travers, F.R.S., a representative collection of the Crustacea and Sponges 
of the district as well as a number of insects. Specimens from the State 
of Mysore were much needed in the Museum. Accompanied by Mr. 
Gravely, Dr. Annandale also visited Puri on the Orissa coast in January. 
The ostensible object of this trip w^as to collect marine organisms, but 
unfavourable meteorological conditions rendered this difficult and special 
attention w^as paid to the Crustacea and leeches of ponds and streams and 
of the Sur Tiuke, which is situated about four miles from Puri. A good 
series of freshwater prawns (especially of the family Atyid^) and leeches 
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of the family Glossosiphonidse was obtained. A second visit was paid 
to the Snr Lake by Dr. Annandale and Mr. Gravelly in September and 
an interesting collection of the fauna of the sand-dunes which separate 
the lake from the sea was obtained. 

Mr. S. W. Kemp in May 1911 visited the lakes of Knmaon in the 
W. Himalayas and obtained a very interesting collection of the inver- 
tebrate fanna, especially of the Crustacea, Polyzoa and Sponges. The 
inveidebrates of these lakes were hitherto almost unknown. 

The field work undertaken of recent years by the Indian Musuem has 
been for the most part of a somewhat indiscriminate nature. This was 
unavoidable so long as only one officer could go on tour, but now that 
the scientific staff has been increased to four officers, we are in a position 
to specialize further and our field work is being pressed on mainly in 
two directions, namely: — 

(i) A survey of the freshwater fauna of the Indian Empire. 

(ii) The collection and observation of those groups of insects and 

arachnida Tvhich are actually being worked out in the 
Museum and of tliose regarding which arrangements 'for 
identification have been made with specialists abroad. 

The survey of the freshwater fauna of the Indian Empire was really 
commenced about 40 years ago by the late Mr. J. Wood-Mason, but the 
importance of the investigations on marine zoology undertaken in suc- 
ceeding years totally overshadowed it. It is now our endeavour, without 
neglecting marine zoology, to press on the survey of the rivers and lakes 
of India and Burma. The first-fruits Oi this survey are to be found in 
Colonel Alcock’s revision of the freshwater crabs published in the Cata- 
logue of Decapod Crustacea of the Indian Museum last year. Other 
published results are Dr. Annandale’s account of the freshwater 
Sponges, Hydroids and Polyzoa in the Fauna of British India 
and Mt. Kemp’s account of the Crustacea Anostraca in a recent 
number of the “ Records of the Indian Museum,” while work in 
progress in the Museum includes an account of the freshwater fishes of 
Northern India by Mr. Chaudhuri and of several families of flies which 
pass their earlier stages in water by Mr. E. Brunetti. The account of the 
aquatic Rhynchota in vol. v of Mr. W. L. Distant’s account of this 
order of insects in the Fauna of British India” is largely based on 
specimens sent from the Indian Museum, and the same will be the case 
with future volumes in the same series on the leeches by Mr. W. A. 
Harding and on the mdlluscs of the family Hnionid^e by Mr. H. B. 
Preston. Collections of freshwater microscopic Crustacea and other 
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plancton from over two lixmdred localities have also been sent to be worked 
out by Professor E. von Daday of Buda-Pesth, while Major J. Stephenson, 
Professor of Biology in the Government College, Lahore, is 
publishing a series of papers on the aquatic oligochsete worms collected 
by us. It may therefore be stated with confidence that our survey of 
the freshwater fauna has already made and is continuing to make great 
progress. We have to thank a large number of private persons in 
different parts of India and Burma for assistance in the survey. 

The collection and observation of insects and Arachnida belonging to 
special groups is at once a more simple and a more difficult matter than 
the conduct of a survey of the freshwater fauna. Specimens are as a 
rule more easily obtained, but in most cases it is difficult, if not impos- 
sible, to assign them to their proper groups in the field. Our 
special attention has been directed to the Arachnid group Pedipalpi, on 
which Mr. Gravely is preparing an elaborate monograph, but efforts 
have also been made to obtain specimens of the families of Diptera to 
'which Mr. Brunetti has recently devoted his attention, and we have also 
endeavoured to gather together as many specimens as possible of those 
groups of insects on which volumes are being written in the Fauna of 
British India/’ As regards insects and Arachnida we have also to 
thank a large number of private collectors for specimens. 

Although the marine field work undertaken by the Surgeon-Jfatural- 
ist to the Indian Marine Survey is not, strictly speaking, a part of the 
work of the Museum, it may be discussed here because all Che specimens 
he obtains become the property of the Museum. The biological investi- 
gations of the R. I. M. S. Investigator ” have attained a world- 
wide celebrity, thanks to the energy and scientific knowledge of 
succeeding Surgeon-Katuralists, and it is therefore unfortunate that the 
exigencies of survey work have recently somewhat lessened the oppor- 
tunities given to the Surgeon-Naturalist. The following table showing 
the number of trawls made in different seasons illustrates tbis fact with 
sufficient dearness: — 



Average 

SuTvev seasons. 

number of 


trawls. 

1887-88 to 1891-92 

20-8 

1892-93 to 1896-97 

17*8 

1897-98 to 1901-02 

16*6 

1902-03 to 1906-07 " . 

14*6 

1907 ns to 1910-11 

3*75 


K 
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Another fact, however, is not alvws appreciated, viz,, that we now 
know a good deal more of the deep-sea or abyssal fauna of Indian seas 
than w^e do of the littoral and suh-littoral fauna, and that the mid-water 
fauna of these seas has hitherto been totally neglected. If this fact were 
Appreciated it might perhaps be possible ior greater facilities to be 
granted to the Surgeon-Naturalist, even if it is no longer possible to 
trawl in deep water so frequently as was once the case. Last season 
Captain Sewell did a good deal of valuable work in shore, collecting on 
the coast of Tavoy and on the Moscos Islands, as well as in collecting 
and studying the surface plancton (hotanical as well as zoological) off 
the same coast. 

n, — Work done in India outside the Museum* 

Great activity has recently been displayed, especially in the Punjab, 
by officers of the Indian Medical Service as regards the identification 
and description of mosquitoes, the most important result, so far as publi- 
cations go, being the issue of a new edition of James and Liston’s 
Anopheline Mosquitoes of India.” This handsome volume is practi- 
cally a new work, the whole having been completely revised and mucb 
new material added. It is unfortunate that the authors have greatly 
discounted its value from a zoological point of view by totally ignoring 
the rules of nomenclature accepted by zoologists, and it is to be feared 
that the great confusion which already exists as regards some of the 
cominonest Indian mosquitoes will be thereby still further increased. 
This is the more unfortunate as the book contains much information 
of great value. Major S. B. Christophers and Major S. P. James, of 
the Indian Medical Service, have also published several papers on 
mosquitoes in Paludism,” the new journal devoted to the study of 
malaria and published officially by the sanitary authorities. 

One of the most important zoological discoveries recently made in 
India is that of a freshwater medusa of the genus Limnocnida in 
tributaries of the river Krishna. This discovery is due to Mr. S. P. 
Agharkar, Lecturer on Biology in the Elphinstone College, Bombay, who, 
after studying for some time in the laboratories of the Indian Museum in 
Calcutta, made important collections of the lower aquatic invertebrates 
in the streams of the Western Ghats and presented them to us. Limnoc- 
nida was at one time thought to be peculiar to Lake Tanganyika in 
Central Africa, its existence in which was one of the strongest arguments 
brought forward in support of the now discredited theory that Lake 
Tpanganyika had recently been connected with the sea. The medusa.,^ 
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however, has now been found in other African lakes and also in ja 
lagoon at the mouth of the river Niger near the West Coast of Africa. 
Its existence in India was not hitherto suspected, although Lieutenant- 
Colonel A. Alcock, F.Il.S., obtained a single specimen of a freshwater 
medusa in Chota Nagpur many years ago. 

The Bombay Natural History Society has during the past year 
inaugurated an important movement by collecting subscriptions for a 
survey of the mammals of India, the smaller members of this group being 
still practically unknown. The movement has been successfully in- 
augurated by the appointment of a trained collector, who is now at 
work in Western India; and Mr. Oldfield Thomas, F.R.S., of the 
British Museum has undertaken to arrange for the identification and 
description of the species. It is to he hoped that the results will 
finally be dealt with in a connected form and will not consist merely of 
a series of papers in which new species and sub-species are descri])e(l. 

In the Government College, Lahore, Major J. Stephenson, I.M.S., 
has continued his studies on aquatic oligocheete worms, the results of 
which are published from time to time in the Eecords of the Indian 
Museum.” In the Journal of the Bombay Natural History Society” 
a number of papers, chiefly on birds and other popular groups, have 
been j)ubliRhed; special mention may he made of Major F. Wall’s papers 
on snakes, and regret may be expressed as to the number of ‘^new 
species ” he has found it necessary to describe. 


III. — Work done in Europe and America. 

In the official Fauna of British India” a fifth volume on the 
Rhynchota has been published by Mr. W. L. Distant, containing 
descriptions of species belonging to eighteen families of Heteroptera 
and added to the Indian fauna since the publication of the earlier 
volumes on the order. Letters in an interesting correspondence regard- 
ing the “ Fauna ” are published in an appendix to the report of the 
officer in charge of the Zoological Section of the Indian Museum for 
the financial year 191041. There is always danger of a Fauna,” 
written in a countiy other than that to which the animals belong, 
deve^loping into a dry museum compilation in which only old and faded 
specimens are described, of little use except to specialists in the 
groups discussed; the fact that even dried specimens were once living 
animals is apt to he foigotten, and geographical facts are ignored or 
distorted. The Fauna of British India” has recently been criticiised 
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severely from this point of view hy H. M. in Jonrn. Bombay 
Nat. Hist. Soc., vol. xx, p. 841; but it cannot be denied that a great 
improvement has been made in the volnmes issued under the present 
Editor, w'ho has shown himself sympathetic to work done in India, 
and it is perhaps not too much to hope that as the study of zoology 
progresses in this country and the number of zoologists increases, more 
and more of the volumes of the Eauna’^ will be written by men with 
an intimate personal knowledge of the country and qualified by the 
examination in a living condition and even in their natural surroundings 
of at least some of the animals which they discuss, as well as of the 
whole of the collections preserved in India, to speak with some authority 
on the natural appearance of these animals and to discuss their biology 
and distribution. 

A very important addition to our knowledge of the fauna of Indian 
seas will be published shortly in Mr. A. H. Clark’s (of Washington, 
IT. S. A.) account of the Crinoids in the collection of the Indian Museum. 
This work will form a part of the Catalogue of the Echinoderma of 
the Indian Museum,” but will differ from the parts already issued 
in including a synonymic catalogue of all the species as yet recorded 
from the Indo-Pacific region as well as much information of theoretical 
interest and a complete bibliography. In order to complete bis cata- 
logue Mr. Clark has examined practically all the material preserved in 
European and American museums as well as that sent him from Calcutta. 

Other work on the Indian fauna recently carried out in Europe and 
America is noticed in the attached bibliography, which has been compiled 
by Mr, B. L. Chaudburi, Assistant Superintendent, Indian Museum. 
Special attention may be directed to the investigations on the anatomy 
of Indian snails carried out by the veteran Indian naturalist, Lieutenant- 
Colonel H. H. Godwin- Austen, E.It.S., and also to Dr. W. Michaelsen’s 
studies of the taxonomy and distribution oi Indian earthworms (Abh. 
Naturwiss. Ver. Hamburg, xix, 1910). 


List of pafersp memoirs and hooTcs having a s'pecial reference to Indian 
Zoology recently published. 

Memoirs published in India. 

General. 

In the Records of the Indian Museum, Eeport on a collection of 
aquatic animals made in Tibet by Captain F. H. Stewart, I.M.S., 
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during the year 1907. Part III — Turbellaria and Summary. By Dr. 
A. Meixner, A. Muth and Captain F. H. Stewart, M.A., D.Sc., M.B., 
I.M.S. Vol. Vi, 57. 

In the Journal and Proceedings of the Asiatic Society of Bengal, 
Materia Medica Animalium Indica. By David Hooper, F.C.S. Vol. 
vi, 1910, 507. 

In the Journal of the Bombay Natural History Society, Notes on 
Game Animals from near Gyantse and in the Chumbi Valley. By- 
Captain P. H, Bailey. Vol. xx, Part 4, 1028. 

In the Agricultural Ledger, Bat and Bird Guano in India. By 
I. H. Burkil], M.A. Nos. 1 and 2 of 1911. 

Peotozoa. 

In the Spolia Zeylanica. On some Parasitic Protozoa from Ceylon, 
By Clifford Dobell, M.A. Vol. vii, 1910, 05. 

POEIFEEA (SrOXGES). 

In the Records of the Indian Museum, Some Sponges associated 
with gregarious Molluscs of the family Vermetidm. By Dr. N. 
Annandale, D.Sc,, F.L.S., C.M.Z.S., Superintendent, Indian Museum. 
Vol. vi, 1911, 47. 

Notes on the Sponges. By the same author. Vol. vi, 1911, 225. 

In the Spolm Zeylanica, Notes on a freshwater Sponge from Ceylon. 
By the same author. Vol. vii, 1910, 63. 

Veemes. 

In the Records of the Indian Museum, On some aquatic Oligochsete 
worms commensal in SponqiJla carteri. By Major J. Stephenson, 
M.B., D.Sc. Vol. V, 1910, 233. 

On Bothrionenrum iris, Beddard. By the same author. Vol. v, 
1910, 241. 

On some aquatic Oligoehmta in ihe collection of the Indian Museum, 
By the same author. Vol. vi, 1911, 203. 

In the Spolia Zeylanica. Notes on new land Planarian from Ceylon. 
By Dr. Twaji Ikeda. Vol. vii, 1911, 113. 

Some notes on the Cevlon Pearl -inducing worm. By T. Southwell, 
A.B.C.Sc., P.L.S., P.Z.S. Vol. vii, 1911, 124. 
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Some I'emarks on the occurrence of Oestodes in Ceylon, liy the 
jsame author. VoL vii, 1911, 194. 

In the Ceylon Marine Biological Reports, Description of nine new 
species of Oestode Parasites, including two ne-w genera from Marine 
Pishes of Ceylon. By the same author. Part v, 1911, 216. 

CnUSTACEA. 

In the Memoirs of the Indian Museum, Studies in post-larval de- 
velopment and minute anatomy in the genera Scalpellunif dJid Ihla, By 
Captain P. H. Stewart, M.A., D.Sc., M.B., I.M.S. Vol. iii, Ko. 2, 
1911. 

In the Records of the Indian Museum, On the classification of the 
PotamonidsB (Telphusidse). By Colonel A. Alcock, C.I.E., P.E.S. Vol. 
V, 1910, 253. 

On certain species of Falmmon from South India. By J. It. 
Henderson, M.B., P.L.S., and George Mathai, M.A. Ihid,, 277. 

Note on a Rhizocephalous crustacean from fresh water and on some 
specimens of the order from Indian seas. By Dr. N. Annandale, D.Sc., 
Superintendent, Indian Museum. Vol. vi, 1911, 1. 

Notes on Decapoda in the Indian Museum (II). By S. W*. Kemp, 
B.A., Assistant Superintendent, Indian Museum. Ihid,, 5, 

Preliminary description of new species and varieties of Crustacea 
Stomatopoda in the Indian Museum. By the same author. Vol. vi, 
1911, 93. 

Indian Isopods. By the Eev. Thomas E. E. Stebbing, M.A., P.E.S. 
Vol. vi, 1911, 179. 

Notes on Asiatic species of Crustacea Anostraca in the Indian Museum. 
By S. W. Kemp, B.A. Ibid,, 229, 

In the Journal of the Bombay Natural Ilistory Society, Notes on the 
growth of Barnacles in Indian seas. By N. Annandale, D.Sc. Vol. xx, 
1911, 1170. 

In the Spolia Zeylanica, Association of Barnacles wdth Snakes and 
Worms. By Dr. A. Willey, D.Sc., P.E.S. Vol. vi, 1910, 180. 


Mybiapoda. 


In the Spolia Zeylanica, Symphyla of Ceylon, 
M.Sc., Assistant Superintendent, Indian Museum. 


By P. H. Gravely, 
Vol. vii, 1910, 110. 
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Insects. 

In ilie Records of tlis Indian Museum. A revision of tLo species of 
Tahanus from tlie Oriental region including notes on species frona 
surrounding countries. By Gertrude Bicardo. Vol. iv, BTo. vi, 1911, 
111 . 

Notes and descriptions of tlie Indian Microlepidoptera. By E. 
Meyrick, B.A., F.B.S. Vol. v, 1910, 21T. 

Alluaudella himalaycnsLi , a new species of degenerate male Cockroacli. 
By F. H. Gravely, M.Sc., Assistant Superintendent, Indian Museum. 
Ibid., 307. 

Bhynchota Malayana. Part III. By W. L. Distant. Ibid., 313. 

Contributions to tlie Fauna of Yunnan. III. — Butterflies. By 
G. W. Y. deRbe-PIiilipe, F.Z.8. Vol. vi, 1911, 25. 

Contributions to tlie Fauna of Yunnan. IV. — Les Chironomides 
(Tendipodidffi). Par J. J. Kieffer, Duct. Pbil. Nat., Professeur a Biiesch. 
Ibid., 27. 

Contributions to the Fauna of Yunnan. V. — Bibionida-, Myceto- 
jihilidsB and Anophelinse. By E. Brunetti and Major S. P. James, I.M.S. 
Ibid., 31. 

Report on a small collection of fleas from India and China. By the 
Hon. N. Charles Rothschild. Ibid., 43. 

New Oriental Nemocera. By E. Brunetti. Vol. iv, No. vii, 1911, 
269. 

Synonymy in Corethrina?. By the same author. Ibid., 317. 

Further notes on Indian Fidebotomi. By Dr. N. Annandale, D.Sc., 
Superintendent, Indian Museum. Ibid., 320. 

Notes on the development of some Indian Ascalaphidee and Myrme- 
leonidm. By F. H. Gravely, M.Sc., Assistant Superintendent, Indian 
Museum, and S. Maiilik. Vol. vi, 1911, 101. 

The occurrence of Daetylopius citri, Risso, in the Himalayas. By 
Professor A. D. Imms. Ibid., 111. 

Notes on aquatic Rhynchota. By Dr. N. Annandale, D.Sc., Superin- 
tendent, Indian Museum. Ibid., 112. 

Description de nouveaux Chironomides do PIndian Museum de Cal- 
cutta. Par J. J. Kieffer, Doct. Phil. Nat., Prof, a Bitesch. Vol. vi, 
1911, 113. 
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Further notes on synonymy in Coretlirinse. By E. Brunetti. Vol. 

vi, 1911, 22T. 

In the Journal of the Bombay Natural History Society. The Moths 
of India. Series iv, Parts 1 and 2. By Sir George F. Sampson, Bart., 
F.Z.S., F.E.S. Vol. xs, 1911, 634 and 1046. 

Description of Indian Microlepidoptera. By E. Meyrick, B.A., 
F.E.S., F.Z.S. Ibid., 706. 

Notes on some Butterflies from the Indian Region. By G. W. V, 
de Rhe-Philipe, F.E.S. Ibid., 753. 

Common Butterflies of the plains of India. Part ix. By T. E. 
Bell. Ibid., 1115. 

Notes on the Bug, Aspongopus janus. By Dr, Harold H. Mann, 
D.Sc., Principal, Poona Agricultural College. Ibid., 1166. 

In the Indian Forest Memoirs. On some important Pests of the Coni- 
ferse of the Himalaya with notes on some Insects predaceous and para- 
sitic upon them. By E. P. Stebbing, F.Z.S,, F.E.G.S. Vol. ii, Part i, 
1911. 

In the Forest Bulletin. The blue pine lomicus Bark-Borer. By the 
same author. No. 6, 1911. 

In the Paludism. Aids to the identification of Culicidm other than 
Anopheles with special reference to Indian species. By Major S. E. 
Christophers, I.M.S. No. 3, 1911, 40. 

In the Indian Medical Gazette. An Anopheline allied to Myzomyia 
Ustoni. By IT. N. Bramhachari, M.A.^ M.D., Ph.D. Vol. xlvi, 1911, 
268. 

In the Spolia Zeylanica. Sand Flies (Phlebotomns) from Peradeniya. 
By Dr. N. Annandale, D.Sc., Superintendent, Indian Museum. Vol. 

vii, 1910, 57. 

Life of the Leaf Insect (Pulchriphyllium crurifoUum). By E. E. 
Green. Ibid., 106, 

Note on a Passenger-carrying Beetle (Scarabceus gangeticus). By 
the same author. Ibid., 107. 

Notes on Ceylonese Tetriginm with descriptions of some new species. 
By Dr. Joseph Lane Hancock, M.D., F.E.S. Yol. vi, 1910, 140. 

The Plume Moths of Ceylon. Part ii. The Orneodidm. By T. 
Bainbrigge Fletcher, E.N., F.E.S., F.Z.S. Ibid., 156. 

Note on Ceylon Diptera. By E. Brunetti. Ibid., 170. 
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New Hynienoptera from Ceylon. By Rowland E. Turner, F.Z.S. 
VoL vii, 1911, 141. 

A new Mason Wasp. By Geoffrey Meade-Waldo, B.A. Ibid,, 155. 

Arachxoidea. 

In the Records of the Indian Muscnvi, Notes on Pedipalpi in the 
collection of the Indian Museum. By F. H. Gravely, M.Sc., Assistant 
Superintendent, Indian Museum. VoL vi, 1911, 33. 

In the S folia Zeylanica, The species of Ceylon Pedipalpi. By the 
same author. VoL vii, 1911, 135. 

Mollxtsca. 

In the Records of the Indian Mnsexim, Notes on Nudibranchs from 
the Indian Museum. By Sir Charles Eliot, E.C.M.G., F.Z.S., Vice- 
Chancellor of the University of Sheffield. VoL v, 1910, 247, 

Descriptions of six new species of shells from Bengal and Madras. B}^ 
H. B. Preston, F.Z.S. VoL vi, 1911, 39. 

In the Madras Fisheries Bureau series. The practice of Oyster culture 
at Arcachon and its lessons for India. By James Hornell, F.L.S. Vol. 
ii, Bulletin No. 6, 


POLYZOA. 

In the Records of the Indian Museum. Systematic notes on the 
Ctenostomatous Polyzoa of fresh water. By Dr. N, Annandale, D.Sc., 
Superintendent, Indian Museum. Vol. vi, 1911, 193. 

In the Sfolia Zcylanica. Note on a freshwater Polyzoon from Ceylon. 
By the same author. Vol. vii, 1910, 03. 


Fishes. 

In the Memoirs of the Indian Museum. Report on the Fishes taken 
by the Bengal Fisheries Steamer Golden Crown.” Part ii. Addi- 
tional notes on the Batoidei. By Dr. N. Annandale, D.Sc., Superin- 
tendent, Indian Museum. Part iii. Plectognathi and Padieulati. By 
Drs* N. Annandale and J. T. Jenkins. Part iv. Pleuronectidm. By 
Dr. J. T. Jenkins, D.Sc., Ph.D. VoL iii, No. 1, 1910. 
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In the Records of the Indian Museum, Contributions to ilie Fauna 
of Yunnan, Part ii. Fishes. By B. L. Cliaudliuri, B.A,, B.Se., Assist- 
ant Superintendent, Indian Museum. Vol. vi, 1911, 13. 

Notes on Cyprinidae from Tibet and tlie Cbumbi Valley, with a des- 
cription of a new species of Gymnocy'pris, By Captain F. H. Stewart, 
I.M.S. lUd,, 73. 

In the SyoUa Zeylanica, A descriptive note on the capture of a 
large Saw-Fish containing intra-uterine embryos. By T. Southwell, 
A.R.C.Sc., F.L.S. Vol. vi, 1910, 137. 

Notes on the freshwater Fisheries of Ceylon. By Dr. A. Willey, 
M.A., D.Sc., F.E.S. Vol. vii, 1910, 88. 


Amphibians. 

In the Records of the Indian Museum. Contributions to the Fauna 
of Yunnan. Part vi. Batrachia. By Dr. N. Annandale, D.Sc., Super- 
intendent, Indian Museum. Vol. vi, 1911, 215. 

In the Agricultural Ledger. Edilde Frogs in India. By I. H 
Burkill, M.A. No. 2, 1911, 11. 


Beptiles. 

In the Records of the Indian Museum. Contributions to the Fauna 
of Yunnan. Part vi. Eeptiles. By Dr. N. Annandale, D.Sc., Super- 
intendent, Indian Museum. Vol. vi, 1911, 215. 

In the Journal of the Bonihay Natural History Society. A popular 
treatise on the common Indian Snakes. Parts xiv and xv. By Major F. 
WaU, I.M.S. Vol. XX, 1911, 597 and 933. 

Further notes on Snakes from the Chin Hills. By Captain F. E. W. 
Vemiing. Ihid., 770. 


Bibbs. 

In the Records of the Indian Museum. Catalogue of the Pheasants, 
Peafowl, Jungle Fowl and Spur Fowl in the Indian Museum. By C. W. 
Beebe. Vol. v, 1910, 263. 

In the Journal of the Bombay Natural History Society. The Game 
Birds of India, Burma and Ceylon, Parts iii and iv. By E. C. Stuart 
Baker, F.L.S., F.Z.S. VoL xx, 1911, 547 and 901. 
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On tile Birds of Koliat and Kuram Valley. Parts ii aad iii. Hy 
Lieutenant O. H. T. WhiteLead. Ibid,, 776 and 954. 

Some Maymyo Birds. By Major H. A. Harrington. Ibid,, 1002. 

Mammals. 

In the Spolia Zeylanica. Note on a Cannibal Bat. By E. E. Grreen. 
Vol. vii, 1910, 106. 

In the Journal of the Bombay Natural Hutory Society, Tlie Kathia- 
war Lion. By Lieutenant-Colonel Fenton. Vol. xx, 1911, T8T. 

“ The pale Weasel ” of Blanford’s '' Mammalia ” and a new Hima- 
layan Vole. By. B. C. Wroughton. Ibid., 980. 

A new Murine genus and species from Sind. By Oldfield Thomas, 
F.B.S. Ibid,, 996. 

A small collection of Itodents from Lower Sind. By B. C. 
Wroughton. Ibid,, 1000. 

Oriental Flying Squirrels of the Btcramys group. By the same 
lather. Ibid,, 1012. 

Memoirs published in Europe, America, etc. 

General. 

Fauna of British India, Freshwater Sponges, Hydroids and Polyzoa. 
By Dr. N*. Annandale, D.Sc., Superintendent, Indian Museum. 

Vermes. 

A contribution to our knowledge of the Oligochsetu of Travancxjre. 
By Luige Cognette de Martiis. Ann. Mag. Nat, Hist., vol. vii (8th 
series), 1911, 494. 

Crustacea. 

Beitr%e zur Eenntnis der Isopoden-fauna Ostasiens. Vtm Martin 
Thielemann. Beitrage zur Naturgeschichte Ostasiens. Mimchen, 4940. 

Egy uj Cladooera faj Keletindiabol. Irta Dr. Daday. Jeno* Mlat- 
tani Korzlemenyek. Vol. x, 1911, 63. 

Insects. 

Die Palsearktischen Tortriciden. Von Dr. J. Kennel. Zoologioa 
(Stuttgart), Heft 64, 1910, 127. 
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Tlie influence of Temperature upon the biting of Mosquitoes. By 
F. M. Horslett;, B.A., F.E.S. Parasitology, voL iii, 1911, 479. 

On the collection and preservation of Insects. By the same author. 
Ihid., 485. 

Description of new Syiitomidse. By the Hon’ble Walter Rothschild, 
Ph.D. Novitates Zoologicse, vol. xvii, No. 3, 1910, 432. 

New Saturniidse. By Karl Jordon, /bid., 470. 

Histerid 80 (Coleopterorum Catalogus). Editus A. S. Schenkling. 
Pars 24, 1910. 

Monographie des Buprestides. Von C. H. Kirremans. Tome v, 
1910, Bruxelles. 

Description of a new genus and three new species of Anopheline 
Mosquitoes. By R. Newstead, M.Sc., and H. J. Carter. Annals of 
Tropical Medicine and Parasitology, vol. iv, No. 3, 1910, 377. 

Materiali per Lo Studio Dei Tisanuri. Nova Specie di Lepidospora 
di Ceylon. E. Silvestri. Estratto dal Bolletino del Laboratorio di 
Zoologia generale e agraria della R. Scuola superiore d’Agricultura in 
Porlici, vol. v, 1910. 

Lepidoptera Indica. By Colonel Swinhoe, M.A., E.L.S., E.Z.S. 
Parts Ixxxix — ^xciii, 1911. 

Genera Insectorum. Pam. Orneodidae (India as centre of origin). 

By E. Meyrick. 108“® Fascicule. 

Indo-Australische Anthomyiden des Budapester Museum. Von 
Prof. P. Stein, Annales Historico-Naturales Musei Nationalis Hun- 
garici, vol. iii, 1910, Pars seconda. 

Rhynchota Indica (Heteroptera) . By W. L. Distant. The Ento- 
mologist, January 1911, 22. 

Fourmia de Borneo, Singapore, Ceylon, etc. Par A. Forel. Revue 
Suisse de Zoologie, vol. xix, No. 2, 1910. 

Neue Hesperiden des Indo-Malayischen Faunengebietes und Bespre- 
chung verwandter Formen. Yon H. Fruhstorfer. Iris, Dresden. Band 
XXV, Hefts 2 and 3, 1910 and 1911, 25. 

Locusts in Australia and other countries. By Walter W. Froggatt. 
Farmer^s Bulletin. Department of Agriculture, New South Wales. 
No. 29, 1910. 
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On the Life-History of Ohermes himalayensis, Steb., on the Sprnoe 
and Silver Fir. By E. P. Stebbing, F.Z.S. The Transactions of the 
Linnean Society of London (second series), voL xi, part 6, 1910, 99. 

Termitofili a Ceylon. Par F. Silvestri. Porlici, Zoologische Jahr- 
bucher, Heft 4, Band xxx, 1911, 401. 

Fauna of British India. Ooleoptera lam ell i corn ia (Cetoniinee and 
Dynastinse). By G. J. Arrow. 

Fauna of British India. Ehynchota. VoL v. Heteropfera. Ap- 
pendix. By W. L. Distant. 

Terinitenleben auf Ceylon, neue Studieii zur Soziologie der Ti(*re 
zugleich ein tapital kolonialer Forst Entomologie. By Prof. K. 
Escherich. Jena, 1911. 

The vSianiese Grain Beetle (Lophocateres pusillus, King.) reported 
from Ceylon. By F. H. Chittenden, Sc.D., IT. S. Department of Agri- 
culture., Bulletin No. 90, 1911, 14. 

Notes on Fossorial Hymenoptera {wiih descriptions of new species from 
Ceylon). By Rowland E. Turner, F.Z.S. Ann. Mag. Nat. Hist., vol. vii 
(8th series), 1911, 479. 

Descriptions and records of Bees (with descriptions of species from 
India). By T. D. A. Cockerell. Ibid,, 485. ' 

On some Coccid^e aftecting rubber trees in Ceylon, with descriptions 
of new species. By E. Ernest Green. The Journal of Economic Biology, 
vol. vi, 1911, 62. 

On some Tipulid^ from Ceylon with description of 8 iiew^ species. By 
E. W. Edwards, B.A. Ann. Mag. Nat. Hist., vol. viii (8th series), 1911, 
58. 

On the Ruteline Coleoptera of Ceylon, with description of new species. 
By Gilbert J. Arrow. Ibid,, 354. 


Aeachxo3dea. 


On two collections of Indian Ticks. By Cecil Warburton, M.A., 
Zoologist to the Royal Agricultural Society. Parasitology, vol. iii, 1910, 
395. 

Notes on Acari (rndian species). By Dr. A. C. Oiidemaus. Tijd- 
schrifi voor Fintomologie. 1910, 197. 
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OpilxoneB aus Britisch Indien und Sarwak. By Dr. C. F. Eoewer, 
Arcbiy fur Naturgesehiclite. Band i, Heft 2, 1911, 160. 

On a new Pedipalp from Burma. By S. Hirst. Ann. Mag. Nat. 
Hist., vol. viii (8tli series), 1911, 380. 

Molluscs. 

The wandering of a gigantic African Snail in Ceylon. By E. Ernest 
Green. The Zoologist, 1911, 41. 

Subfamilie Pterocyclese. Conchylien Cabinet von Martini und 
Chemnitz. Niirnberg. Band i. Heft 235, 1911, 713. 

Description of Owytes heddomei. By Lieut.-Col. H. H. Godwin- 
Austen, F.E.S. Proc. Malacological Society. Vol. ix, Part v, 1911, 
327. 


Fishbs. 

A mew oaae of parental care among fishes. By Prof, Max Weber. Re- 
print from the Proceedings of the Meeting of Akademie van AVetens- 
chappen te Amsterdam, 1910, 583. 

Notes on some Beaufort Pishes. By E. AV. Giidger. The American 
Naturalist, vol, xliv, 1910, 395. 


Birrs. 

Notes on the genus Spelcoornis. By Dr. Ernst Hartert, Ph.D. The 
Novitates Zoologiose, voL xvii, No. 3, 1910, 481. 

The correct name of the green Bee-eater. By the same author. Ibid,, 
482. 


Mammals. 

On the specialised cutaneous Scent-Glands of Ruminants. By R. I. 
Pocock, F.L.S., F.Z.S., Superintendent of the Zoological Gardens, 
London. Proc. Zool. Society (London), Part iv, 1910, 840. 

A Wapiti and a Muntjac. By R. Lydekker, F.R.S. Ibid,, 987. 
Rats and Plague. By C. 'B, Kloss. Journal of the Straits Branch 
of the Royal Asiatic Society, No. 57, 1910, 157. 

New Asiatic Muridss. By Oldfield Thomas, Ann. Mag. Hist.^ 
vol. vii (8th series), 1911, 205. 
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T. EAlNBlUIiGE FLETCHER, E.N., F.E.S., F.Z.S., 

Officiating Imperial Entomologist, 

I. — Agricultural Entomology. 


The study of the life-histories and habits of injurious insects was 
continued at the Pusa Itesearch Institute and 
(n) Pusa Research Institute. Assistants in the Provincial Agricul- 

tural Departments. The more important of these insect pests have been 
the— 


iiliinoceros Beetle (Orycfas rfiinoccros), 

Surface Grasshopper [Clirofogo}ivs trachyptrnis). 

Painted Grasshopper (Pceciloccva pi eta), 

Tingid Potato Bug. 

Lucerne Hypera {Hyper a medicaginis). 

Small Cabbage Caterpillar {Hellula undalis), 

Kice Weevil (Calandra oryzm). 

Green Bug [Nezara mridula). 

Potato Mealy Bug (Dactylopim nipcp). 

Pish Insect {Lepisma sp,). 

Red Pumpkin Beetle {Anlacophora foveicollh). 

Termites {^rermes spp,). 

Work on methods of checking the mound-building White-ant 
(Termes sp.) has been continued in collaboration with the Deputy 
Director of Agriculture, Northern Circle, Central Provinces, and con- 
siderable success has been obtained ibougb the experiments are not yet 
completed. Numerous insecticides sent in for trial have been tested 
and reported on. Three students have been given a training in ad- 
vanced Entomology at Pusa, whilst thirteen and fifteen applicants from 
all parts of India have been given short courses of practical training 
in Sericulture and Lac-culture respectively. 

Experiments have been made on the crossing of Italian and Drench 
univoltine Mulberry Silkworms with all the available indigenous multi- 
voltine races, the object being to secure a robust and vigorous inultivol- 
tine race yielding a better quality of silk than is produced by the native 
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forms at present cultivated ; the earlier stages of such a series of experi- 
ments are necessarily devoted largely to the elimination of useless forms, 
but the information obtained appears to justify the continuance of 
these attempts. Two broods of Mulberry silkworms from imported 
European seed were successfully reared at Pusa on bush mulberry 
between November and March and the resulting silk was reported on 
in extremely favourable terms. The cultivation of the Eri silkworm 
was continued at Pusa and a great stimulus was given to this industry 
by the exhibits shown by this section at the Allahabad Exhibition. 
Erfculture has been taken up ])y the Provincial Agricultural Depart- 
ments of the Diiited Provinces (at Shahjahanpur), of Bengal (at Sabour) 
and of Madras (at Coimbatore), and every effort has been made to bring 
rearers into touch with one another and with the silk trade for the supply 
and disposal of eggs, cocoons and thread. Practical demonstrations of 
methods of silk-culture, spinning, reeling, etc., were given at numerous 
Agricultural Exhibitions held in Bengal and Eastern Bengal and Assam. 
A simple machine, for the doubling and twisting of thread in one action 
was invented at the instance of this Department by Mr. Watson, of 
Muj&affarpur, and has been made available. 

Experimental work in lac-culture was continued at Pusa, and two 
courses of practical training in this subject were given during the year. 
In collaboration with the Eorest Department a continuation was made 
of the collection of the races of lac insects from various trees with a 
view to investigation of their affinities. An investigation into Apicul- 
ture has been commenced, two races of specially-selected Italian honey- 
bees having been imported to Pusa in November 1910 with a view to 
ascertaining their suitability to the conditions prevalent in the plains 
of India, and the experiment has so far proved a success. 

The Allahabad Exhibition (November 1910 to February 1911) 
offered an opportunity for demonstration that was not neglected. Be- 
sides a large working exhibit of silk-culture, cases were exhibited 
showing common Indian birds and their insect food, insects destructive 
to crops of the United Provinces, and the connection of insects with 
disease. JSteady progress has been made in the preparation and issue 
of coloured plates of injurious and beneficial insects and a large series 
of these is now available for demonstration purposes, besides series ou 
silk and lac. These plates have been very largely circulated and used 
by Provimdal Departments. 

A very largo and constantly increasing volume of correspondence on 
insoeis is received and dealt with as far as possible and it is inevitable 
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that this branch of tJie work must expand as the work of the Depart- 
ment becomes better known. The parcels of injurious insects sent in 
during the year numbered 166, and in the same period 2,384 inquiries 
came in from official and public sources and were replied to officially. 
Advice and help to inquirers has formed no small part of the work of 
the staff during the past year and for this reason and on account of the 
large amount of other work now on hand no time has been available 
for original research. 

The work of the Entomological Assistants in the Provinces has been 
, _ . . ^ ^ mainly confined to demonstration of methods 

( ) roy ncia depar men s. control of crop-pests and teaching of Ele- 

mentary Entomology to students of General Agriculture at the Colleges. 
In Madras steady progress has been made in obtaining a knowledge of 
the life-historv, occurrence and means of control of the crop pests of the 
Province, in the Central rrovin(*es work againsi Potato Moth has been 
continued, in the Ignited Provinces meihods of control of Cane Grass- 
hopper and Potato Moth have been demonstrated, and in Bengal methods 
have ahso been adopted against Potato Moth and good results 
achieved. 

In the South of India, Mr. R. D. Anstead, Planting Expert, has 
. , ^ , continued to stimulate an interest in insect 

pests amongst the planting community, and 
in Mysore Dr. L. C. Coleman has published tw’o Entomological bullet- 
ins, one on the Rice Grasshopper (Hieroglyphv,^ hanian), the other on 
the Deccan Grasshopper (Colewmia aphenarioides). Mr. C. B. Antram, 
Entomologist to the Indian Tea Association, has continued his work on 
insect pests of tea. 


11. — Forest Entomology. 

The subject of the insects benefi(^ial and injurious to Sal (Shorm 
robmta) received special attention during the year under review. 
Observations made in the Siwalik Hills on the common wood-borer 
J^Jolethes fioloserieea indicate that its life-cy(*le extends over a period 
of two years; this borer has also been reported as damaging Hardioickia 
hinata and Chlotoxylon Swiefenia in addition to Sal, so that it possesses 
considerable importance as a pest. Sal fruit atta(*ked by larvse of the 
Eueosmid moth, Pnmrnene tTieHafu, Meyr MS., was collected locally 
and the moths bred out in July-August, thus indicating that this pest 
has two generations in the year, one feeding in the roots of the young 
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seedling, the other living in the fruit. The above are two of the more 
important pests of Sal, but in addition many other insects of less import- 
ance v^ere dealt with, some 1,500 specimens having been collected and 
many notes recorded regarding their life-histories and habits. 

Great progress has been made wdth the reference collection of insects 
during the year, a total number of 1,220 named species having been 
added ; of these 917 were received from the Pusa Research Institute and 
14y from the Indian Museum. The species have been properly arranged 
in systematic order and a card index catalogue has been commenced. 
Special attention has been paid to the formation of a good reference 
collection of preserved larvae and pxipse with a view to ready identifica- 
tion of economically important species. In addition to the named col- 
lection, a large number of specimens has been sent to Europe for 
identification, 51 parcels having been despatched during the year. 

Specimens of seed-lac sent by the Imperial Sylviculturist from Butea 
froridosa trees in the Siwalik Division were kept under observation 
during the year. From this lac the following species were bred out ; — 

(a) Eiiblemma amahilis, 

(h) Hypatima jmlrerea, 

{c) S fag m a to pit o ra spod och th n , 

[d) Silra}wpns {yen, 

(e) Berginiis ‘maindroni, 

of which the last two are new to science. Particular attention was paid 
to the dates of emergence as if parasitic species are found to emerge 
after the swarming of the brood-lac, the collection of the brood-lac 
sticks immediately before the swarming affords a means of cliecking the 
injurious predaceous and destructive insects. 

The following insects sent in by Fores: Officers during the year under 
review appear to be noteworthy: — 

(а) Aphids (Peviphigus hufsarins, Kalt.) sent from 17aini Tal as 

forming galls on Bopulu!^ ciliata, 

(б) Arhopala afrox, Hewits., reported as defoliating Sal in the 

Kheri Division of the United Provinces. 

(c) Cyrtotrachelus longimanus, Fh., reported as damaging shoots 
of JJendro calamus strictus, and Caryohorus gonagra, Fb., 
reported as damaging seeds of HardwicJcia hinata, both 
from Saitgor, Central Provinces, 
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{d) Two beetles uttaeking Ficus elastica in tbe Tista Division, 
Bengal. These proved to be Mecotagus tigrinm and 
Hectarthrum iyeri^ Gronv. MS., the latter being a hither- 
to nndescribed species and probably parasitic on the 
former. 

{e) Beetles and fliowS damaging Snndri trees in the Sunderbans 
Division, Bengal. 

(f) Specimens of Olenecamptus curvipes which were reported as 

having attacked wood of Anogeissus latifolm in Madras 
and Indore, bnt it is not clear as to whether healthy living 
trees were attacked or not. 

(g) Specimens of a scale insect, Leucmpis saliris^ Green MS., 

damaging Willow trees in Baluchistan. 

(//) Various insects bred from seeds of AlJnzzia Lehhel\ Cassia 
Fistula^ Bauhinia mnlaharica^ and Dalhergia lanceolaria 
communicated by the Imperial Sylviculturist. 

Specimens sent in by eleven ofBcers of the D(‘partinent during the 
year were duly identified. 

The Museum collection has been rearranged during the year and 
several additions have been made, amongst whicdi may be mentioned: — 
(a) Models of sections of White-ant’s nest and of Ant-lion’s pit. 

(h) Model of wasp’s nest. 

(c) Model showing damage done by Cheroot Weevil. 

(d) Wall-plates illustrating life-cycle of the malarial parasite. 

(e) Two stulfed pythons obtained locally. 

Specimens have been contributed to the collection during the year 
by tbe British Museum, the Indian Museum, Mr. E. Ernest Green, 
Ceylon Government Entomologist, and others. 

The work of opening se])araie Ledger Files for each named species 
in the collection received (‘ureful attention during the year, as the in- 
formation had hitherto been scattered through a number of routine 
office files. 

List of Publications, 

Antuam, C. B. . . Loo])er Tea Caterpillar. (Indian Tea Association 

Jo7irnal.) 

Antkam, C. B. . . Capsid Bugs on Bamboos. (Indian Tea Asso^ 

cinfion Journal,) 


1.3 



BOARD OK SC’IKXTIKIO ADVICR FOR TNDTA, 1910-11. 


14.S 

Bainbuigge - Flet- 
cher, T, 

Baikbrigge - Flet- 
cher, T. 

Coleman-, L. C. . 

OOLEMAN, L. 0. • 

Ghosh, C. 0. . 

Ghosh, C. C. . 

Ghosh, C. 0. . 

Iyer, V. S 

Mason, C, W. 

Manwell-Lefroy, H. 
Maxwei^l-Lefeoy, H., 
& Ghosh, C\ C. 
Nowrojee, D. . 

Patel, C. TJ. . 
Bamachanbea, Rao . 
IStebbtng, E. P. 

Stebbing, E. P. 
Steb-rtng, E. P. 
Stebbtng, E. P. 
Stebbxng, E. P, 
Rtebbing, E. P. 


Tw"o Insect Pests of United Provinces. {Agric, 
Jour, of India., April 1911.) 

(Four Reviews in Agric. Jour, of India and one 
in Jour, of Bombay Nat. Hi.^f. Society.) 

Jola on Deccan Grasshopper. {Mysore Entomo- 
logical Bulletin No, 2.) 

The Rice Grasshopper. {Mysore Entml. Bull. 
No. 1.) 

Commercial possibilities of Eri Silk, {Indian 
Industrial Congress Report.) 

Palm Beetles. (fMem.. Dept, of Agric. hidia, 
Entomological Series, ii, No. 10.) 

Life-history of Croce fLlipenriis. {Jour, of 
Bombay Nat. Hist. Society.) 

Further note on Casuarina Insect Pests of 
Madras. 

The Food of Birds in India. {Mem. of Dept, of 
Agrir. in India, Entomological Series^ Hi.) 

Insecticides. (Bull. A. R. Pusa, No. 23.) 

Eri Silk. {Mem. Dept, of Agric. in India, 
Entomological Semes, iv, No. 1.) 

Life-histories of Aquatic Insects. {Mem. Dept, 
of Agric. in India, Entomological Series, ii, 
No. 9.) 

Entomological Demonstration in Baroda. 
{Agric. Jour. India, Oct. 1910.) 

Hairy Caterpillars in South Arcot. {Agric. 
Jour. India, July 1910.) 

ISTote on Preservation of Bamboos from Shot- 
borer Beetle, {Forest Pamphlet No, IS, 2nd 
Edition.) 

Monograph on Lac Insect. {Forest Mem., i, 
Pt. 3, 2nd Edition.) 

vSome Insect Pests of Himalayan Coniferse. 
\Forest Mem., ii, Pt. 1 {Deodar).^ 

Life-history of Chermes himalayensis,^ {Trans, 
Linvean Soc., xi, Pt. 6.) 

Some Insect Pests of Himalayan Coniferje. 
[Forcfit Mem., ii, Pt. 2 (Chir Pine).^ 

The Blue Pine Tomicus, 
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Stubbing, E. P. . Some Eark-eating and Root-boring beetles of 

Eabul. 

Eri Silk as a Cottage Industry. [Pusa Pamphlet in English, Urdu, 
and Hindi,) 

Mulberry Silk in tbe United Provinces. (Pusa Pamphlet in English, 
Urdu, and Hindi,) 

List of Injurious Indian Insects. {Pusa Pamphlet for use of Entomo- 
logical Assistants,) 

List of Insects in Pusa Collection. 
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VETERINARY SCIENCE. 

BY 

Major J. D. E. HOLMES, M.A., D.Sc., M.E.C.V.S., 

Imperial BacterioloQid. 

Tlie following table sliews the output and issue of the various pro- 
ducts at the Imperial Bacteriological Laboratory at Miiktesar: — 


Name. 

Quantity 

prepared. 

Quantity 

issued. 

Increase, 


Doses. 

Doses. 

Doses. 

A iifci- Rinderpest Seram ..... 

577,969 

633,779 

168,891 

Anti- Anti) rax Serum 

5,415 

9,715 

—6,753 

Hseniorrhsgic Septicaemia Vajcmc 

50,860 

50,350 

42,P30 

Anti-Haeniorrliagic Septicaemia Serum 

l,8i5 

1,825 

1,826 

Cliarbon Symptomatiqne Vaccine , . . . ; 

j 33,400 

19,900 

13,050 

CTaarbon Symptomatique Seram . . . . j 


536 


Mallein ....... 

12,941 

16,229 

3,426 

Tubercnlin 

209 

188 

—235 

Anti-Streptococcus Vaccine 

^ c p/ 

600 

500 

500 

Anti-Streptococcus Serum'i 

1,829 

1,117 

1,829 


Rinderpest, — During the year 1910-11, the output of Rinderpest 
Serum was 168,891 doses more than the previous year. The demand for 
this serum increases every year and is far greater than the output. It is 
interesting to note that its use is being appreciated in the Native States. 
The preparation of serum by means of Peritoneal Washings gave good 
results and effected a very considerable saving in the number of animals 
required. 

As the result of a series of experiments carried out at Bareilly, the 
following important conclusions were arrived at: — 

(1) The serum resulting from a single massive injection of virulent 

blood is superior in potency to that prepared by two succes- 
sive injections of virulent blood. 

(2) The serum resulting from a single massive injection of virulent 

blood, given at a negative phase, is superior to that pre- 
pared by a single massive injection at a positive phase. 
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(3) The serum from a massive injection of virulent blood diluted 

ill an equal volume of Citrate of Poiash Solution is supe- 
rior to that prepared by a massive injection of defibrinated 
blood undiluted. 

(4) A serum of very high potency can be prepared from Plains 

Buffaloes by a single massive injection of virulent blood 
obtained from buffalo controls. 

(5) That the period allowed between the injection of virus and the 

bleeding for serum can, with benefit, be reduced from three 
to tw^o w^eets. 

The practical application of these conclusions has so far given good 
results and it is hoped that the output of this serum can be very largely 
increased and the expense of ])reparation and the expenditure of suscepti- 
ble animals materially decreased. 

Anthrax. — A preliminary report on the result of experiments into the 
methods of Anti-Anthrax vSerum and Vaccine preparation and their 
practical value has been completed. 

Hsemorrhagic Septicaemia. — Further tests on the value of the Anti- 
Heemorrhagic Septiccemia Serum and Vaccine in the protection of bulls, 
buffaloes and horses have been carried out, and a report on the subject 
has been submitted. 

Surra. — The successful results of the treatment of this disease in 
horses have been published during the last year. Further reports on the 
subject are now ready. 

Contagious Lymphangitis’of Cattle. — Several specimens from cattle 
suffering from this disease have been submitted from Quetta. In sec- 
tions, from the affected glands, club-shaped organisms have been repeat- 
edly observed, similar to those described by me in I, C, V. D. Memoir 
No. 1. 

A List of Papers published during the year 1910-11 hearing on Indian 

diseases, 

Baldeey, F. S. H. , Piroplasmosis in India. {Journ, Trop, Vet. 

Science^ v, No. 4.) 

,, A comjmrison of tlie different methods of prepar- 

ing Hcemorrhagic Sejiticsemia Vaccine and the 
immunizing value of old and new vaccine of 
Hsemorrhagic Septicaemia. (Journ. Trop. Vet, 
Science i v, No. 4.) 
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Baldeey, F. S. H. 

9} 39 


Balfode, a. . 

OiNCA, Al., & Stoi- 
CESCXJ, G. 

Ceoss, H. E. . 
DaeiiIitg, S. T. 


Evans, G. H. . 

Evans, G. H., & 
Eennie, T. 

99 • • 


Gaigee, s. n. . 

13 33 


93 33 


I) 99 


Haetlet, P. 


13 33 


, Transmissioii of Surra. {Journ, Trap. Vet. 
Science y Vy A a. 4.) 

The preparation of Anti-Binderpesi Serum by 
other means than the injection of virulent 
blood. {Journ. Trap. Vet. Science, vi. 
No. 1.) 

Further observations on Fowl Spirochsetosis. 
{Journ. Trop. Med. ^ Hyg., xii. No. 19, Oct. 
1909.) 

The Bacteriological Diagnosis of Charbon by 
cultures of the skin. {Arhiva Veterinaria, 

vi.) 

The preparation of Anti-Binderpest Serum by the 
injection of virulent artificial peritoneal fluid. 
(7. C. V. D, Memoir No. 3.) 

Experimental Sarcosporidiosis in the Guinea- 
pig and its relation to a case of Sarcosporidio- 
sis in Man. {Journ. Experiment. Med., 
xii, No. 1, Jan. 1910.) 

Elephant Surra, Trypanosomiasis in the Ele- 
phant. {Journ. Trop. Vet. Science, u. No. 2.) 
Notes on some Parasites in Burma — III. 
(Journ. Trop. Vet. Science, v, No. 2.) 

Elephant Surra, Trypanosomiasis in the Ele- 
phant. {Journ. Trop. Vet. Science, No. 4.) 

Babies. (Journ. Trop. Vet. Science, u. No. 2.) 
Filaria medinensis in the Dog. {Journ. Trop. 
Vet. Science, v. No. 3.) 

Further observations on Trypanosomiasis, 1909- 
10. {Journ. Trop. Vet. Science, vi, No. 1.) 

Pyelo-Nephritis in a Sheep. {Journ. Trop. Vet. 
Science, vi, No. 1.) 

On the immunity to Haemorrhagic Septicaemia of 
Bovines produced by the injection of sensitized 
vaccines. (/. C. V. D. Memoir No. 3.) 

On the Immune bodies occurring in Binderpest 
Anti -Serum. Part I — The precipitation of the 
Binderpest Immune bodies by dialysis of the 
Immune serum. (I. C. V. D. Memoir No. 3.) 
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Hartley, P. 


Holmes, J. D. E. 


9 f 






39 


33 


33 


1 3 


33 


33 


33 


33 


33 


33 3 3 


3 3 


3 3 


JOWETT, W. 


Leese, a. S, . 


Report on tLe preparation of the Rinderpest Anti- 
Serum by means of diluted virulent fluids. 
(/. C. F. D. Memoir No, 3.) 

The cure of Surra in horses by the administration 
of Arsenic. (Farasitoloqy, Hi, No. J, 22nd 
Uotober 1910.) 

The treatment of Surra in horses by means of 
Arsenic and its derivatives. (/. C. F. D, 
Memoir No. 3.) 

The cure of Surra in horses by the administration 
of Arsenic. (/. C. V. D. Memoir No, 5.) 

A further note on the cure of Surra in horses. 
(/. C. F. D. Memoir No, 3.) 

Some experiments in the treatment of Surra in 
camels. (/. C, F, D. Memoir No, 3.) 

Report to the Government of India on experi- 
ments carried out to test susceptibility of cattle 
for several districts and on improved methods 
of serum preparation. (I. C, V, D, Memoir 
No. 3.) 

The use of Anthrax Anti-Serum and Vaccines, 
Preliminary Report. (7. C. V. D. Memoir 
No. 3.) 

A note on elements resembling Spirochaetes in the 
blood of man and animals. (I. C, F. D. 
Memoir No. 5.) 

Ifurther testings of the Haemorrhagic Septicaemia 
serum and vaccines on Bovines and Equines. 
(7. a. F. B. Memoir No. 3.) 

Biliary Eever or Malignant Jaundice of the dog 
(Canine Piroplasmosis). The Drug Treat- 
ment. {A^ri. Journ,^ Cape of Good Hope^ 
1909.) 

Second series of experiments on treatment of 
Surra in Camels. {Journ. Trap. Vet, Science, 
1 ?, No. 3.) 

Guinea-worm in domesticated animals, with a 
note of its disc-overy. by Mr. 0. Grey, in a 
Leopard. {Joum. Tr^p. Med. Hpg., xin. 
No. 3.) 


Leipee, R. T. 
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Nvttall, G. H. F. 

Peace, F. E. . 
Raymond, F. . 
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Ruediger, E. H. 
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SOWEBBY, M. H, 


Terry, B. T. . 


. A case of generalised Tuberculosis in a Macacus. 
(Journ, Trop. Vet^ Science, 'v, No, 2,) 

Gnathostomum spinigprum in a domestic cat. 
[Journ, Trop, Vet, Science, v. No, 2,) 

Cutaneous Pilariasis in a Dog. [Journ, Trop, 
Vet, Science, v, No, 3,) 

, Tbe drug treatment of Canine Piroplasmosis. 
[Parasitology, ii. No, 4, 1909.) 

. Kumree. [Journ, Trop, Vet. Science, vi, No, 1.) 

Infectious Lymphangitis in Cattle. [Journ, 
Trop, Vet, Science, 'y, No, 2.) 

Fowl Cholera (Pasteurellosis). [Journ. Trbp, 
Vet, Science, v, No, 3.) 

. Observations on Cattle Plague in the Philippine 
Islands and the methods employed in combat- 
ing it, [Philip, Journ. Science, iv, No, 5, 
1909,) 

M Immunizing cattle against anti-cattle plague 
serum. [Philip, Journ. Science, iv, No, 5, 
1909,) 

, Some experiments in Trypanosomiasis; an en- 
deavour to discover the reservoir of Trypano- 
soma evansi, [Journ, Trop, Vet. Science, v, 
No. 4.) 

. An attenuated Surra of Mauritius, with immunity 
tests after recovery. [Journ, Exper, Medicine, 
xii. No, 2.) 
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PROGRAMMES OF WORK OF THE VARIOUS SCIENTIFIC 
DEPARTMENTS FOR 1911-12. 

I. — Combined Programme of the Director of the Imperial Institute, 
London, and of the Reporter on Economic Products to the 
Government of India. 

1. Turpentine. — Tlie determination of the hydrocarbons of Indian 
turpentine at present in hand at the Imperial Institute will be continued 
there. 

2. Fragrant gums. — The examination and identification of the 
plants yielding the various trade forms of myrrh, frankincense, mastic, 
byssabol and other like products from the Gulf of Aden, Arabia and the 
Persian Gulf will be continued. 

3. Dyes*-— The investigation of the flower dyes named in The Agri- 
cultural Ledger,” ?fo. 2 of 1908, in the hands of Professor A. G. Perkin, 
will he prosecuted. Minor investigations on the dyeing properties of 
Baocaurea sapida and Symplocos spicata will be carried on. 

4. Oils.— The survey of Indian fixed oils by Mr. Hooper will be com- 
pleted. Minor investigations on the oil of Chrozophora rerbascifolia 
and ATnoora Rolufnlm will he prosecuted. 

5* OiLcakes. — The Provincial Agricultural Departments and the 
Reporter on Economic Products are jointly preparing for a discussion of 
this subject at the next meeting of the Board of Agriculture. 

6. Citronella oil.— If satisfactory determinations of the various oil 
grasses can be obtained the results of this enquiry will be published. 

7. Fibres and papers. — Work on jute selection will be continued in 
conjunction with the Fibre Expert to the Government of Eastern Bengal 
and Assam ; and the study of the microscopic structure of Indian paper 
stuffs will also be continued. 

8. Food grains. — An attempt will he made to complete during the 
year the review of Indian races of juar (Svrghnm 'indgare). 

9. Dioscorea — The plates for the publication of the Monograph on 
Asiatic Dioscoreas are being prepared and the manuscript is being pre- 
pared for the press. 

10. Pulses. —The investigations on the botany of Indian pulses will be 
continued. 

11. Caraway and allied condiments.— The enquiry on the botany 
of these plants was transferred to the Royal Botanic Gardens, Kew, 
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where it is believed that Mr. J. R. Driimniond has been entrusted with 
the work. 

12. Turmerics, Curcumas and other Scitaminese. —The enquiry will 
be continued: it is one which will take several years owing to the diffi- 
culty of obtaining good botanic specimens for identification. The object 
of the enquiry is to determine how far the roots of these plants yield 
starch and drugs. 

18. Gentians. — The identification of gentians used as drugs is being 
prosecuted. 

14 Aconites. — The investigation is to be continued on the same lines 
as before at the Imperial Institute. 

15. Hemp drugs. — The study of the chemistry of Oharas by 
Mr. C. R. Marshall of Dundee is in hand. 

16. Opium. — Professor Dunstan promises the completion of his 
investigations on Indian opium. 

17. Solanaceous alkaloids. — .The examination of the alkaloids of 
Datura Metel and Hyoscyamus niger is in the hands of Professor 
Dunstan. 

18. Colchicum luteum. — A toxicological and chemical examination of 
this plant is in progress in Cambridge. 

19. Pegauum Harmala. — A chemical study of the seeds is in progress 
by Professor J. F. Thorpe. 

20. Thalictrura foliolosum. — Material for the study of this drug has 
been sent to Professor Dunstan. It is not quite certain if he proposes 
to continue work on it during the coming year or does not. 

21. Coptis Teeta. — A chemical comparison will be made of the vari- 
ous forms of the drug. 

22. Saponin. — Material for an extended study of this in plants con- 
tinues to be supplied to Professor Schaer. 

28. Indigenous drugs. — The Indigenous Drugs Committee is experi- 
menting on the following drugs : — 

1. Melia Azadirachta, 

2. Berheris Lycium, 

3. Symplocos racemosa. 

4. Rheum Emodi, ' 

5. Ixora 6occinea, 

6. Holarrhena antidysentericc^. 
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24. Poisons to stock. — Attention during 1911-13 will be concen- 
trated on this enquiry. 

Enquiries in addition to the last Programme are — Coptis, Oil-cakes, 
and Opium. 

Those in hand at the Imperial Institute are on — Turpentine, Aconites, 
Opium, Datura and Hyoscyamus, and possibly Thalictrum. 


2 . — Meteorological Department. 

Meteorology. 

1. Daily weather work. — In connection with the daily forecasting 
it is proposed to make a systematic study of some of the typical changes 
of weather of which the indications are at present but little known. 
Some recent work done upon the cold weather depressions of Northern 
India has brought to light important facts. 

2. Sounding balloons.— Attempts have been made to carry on this 
work systematically by Indian assistants in the plains, the continued 
presence of an experienced officer being impossible with the present 
staff. The difficulties which are aitendant on its technical and special- 
ised nature indicated in the course of last year that success was very 
doubtful. The work is so important, however, that it was intended to 
make continued trials for at least a part of the present year. But it has 
now been found that successful operation cannot be secured without the 
personal supervision of an officer on the spot, and as the scientific staff 
of the department is under its authorised strength it has become neces- 
sary to stop the work entirely for the present. 

3. Atmospheric electricity.— tlwing to the absence on leave of 
Dr. G. C. Simpson, who joined the Antarctic Expedition for scientific 
purposes, it is not possible to continue, at present, the research w'ork 
which has in his hands already led to the important results published in 
the Indian Meteorological Memoirs, Volume XX, Part 8, and the Trans- 
actions and Proceedings of the Royal Society. 


Astronomy, 

1. Photographing the sun in ordinary light This wjll he eoij- 
^fnued as in former 
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5. Photographing the sun in monochromatic light. — The routine 
work with the spectroheliograph will be continued and photographs in 
H fl? light will be taken with the new' axitocollimating spectroheliograph. 

6. Record of sunspots and of prominences. — As before. 

7. Sunspot spectra. — ^ These will be studied visually with a much 
more powerful spectroscope than has been used hitherto. 

8. Variations in the solar constant. — Photographic comparisons be- 
tween first type stars and moonlight will be continued, and the plates 
already obtained will be measured and reduced. It is hoped that by 
this method it will be possible to detect variations from year to year 
exceeding 2 per cent. 

9. Spectrum photographs. — High dispersion spectra of sunspots will 
be obtained whenever possible for studies in radial and other moveinenis 
in and near spots. In view of the approaching minimum of spot 
activity it is proposed to give more attention than hitherto to the move- 
ments in prominences, and comparison spectra of prominences and the 
centre of the sun^s disc will be made w'hen opportunities occur. 

lOv Pyrheliometry. — Absolute measurements of solar radiation by 
means of Angstrom’s electric pyrhelioineters have been made for some 
years in Simla, and it is intended to continue these. The instruments 
are liable to show change of constants, and, as there are no absolute 
means available in India for redetermining the constants, it has been 
arranged that one of the three instruments in Simla shall in the course 
of the year be restandardised in IJpsala by the successor of the late 
Professor Angstrom. 


Seismography. 

11. As hitherto, there will be kept in commission the three Omori 
seismographs, two in Simla and one in Bombay. The smaller of the 
two Omori seismographs in Simla is now" being replaced by a new 
machine, a duplicate in essential features of the larger machine in use. 

The change will he advantageous in that the east-west and north 
south traces of the components of an earthquake will become strictly 
comparable. 

The smaller seismograph is to be sent to the Eangoon Engineering 
College, where arrangements have been made to put it into use for the 
information of the Public Work's Department of Biirma on questions of 
building construction. 
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A vertical component seism ograph of tlie Wiechert type lias been ob- 
tained and is being erected in Simla, Its records, combined with those 
of the two present horizontal component machines, will afford fairly 
complete information of the ground movement. 

Two Wiechert seismographs, of vertical and double horizontal-compo- 
nent types, are at present under test and adjustment in Simla, and are 
to be installed shortly at the Eolar gold fields by one of the local 
companies. 


3.— Scientific Research Work of the Survey of India* 

Gravimetric survey. — Pendulum operations in certain stations in 
Burma in the areas between Latitudes 12^ and 25^ and Longitudes 92® 
and 98® and at Port Blair and also observation of the proposed Moul- 
mein-Bangkok arc of Longitude. 

Latitude operations. — Latitudes will be observed in Burma, 

Magnetic survey. — Colaba Observatory under the Meteorological 
Reporter, and the four observatories under the Surveyor-General of 
India, will continue to work. Observations will be taken at repeat sta- 
tions and at certain selected old field stations and detailed surveys of 
disturbed areas will be continued. 

Solar photography. — Photographs of the sun will be taken daily at 
Debra Dun, as has been done since 1879 in conjunction with Greeu- 

wich. 


4. — Geological Survey of India. 

A . — Continuation of work already in hand, 

(1) Revision of the survey of Central India and Rajputana 

(2) Survey of the oil-bearing regions of Upper Burma. 

(3) Survey of the Southern Shan States (interrupted since 1900). 

(4) Survey of oil-bearing regions in Assam and the Punjab. 

(5) Chemical investigation of salt and brine from Sambbar Lake. 

(6) Examination of tlie salts of the Lonar Laks; 

(7) Palaeontological questions: description of- 

(а) Liassic fossils of Baluchistan; 

(б) Cretaceous and Tertiary fossils of Tibet; 

(c) Indian Tertiary mollusca; 

¥ 
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(d) Jurassic Bractiopoda and Lower Palaeozoic fossils from 

the Shan States; 

(e) Silurian, Carboniferous and Triassic fossils of the Hima- 

laya and Kashmir; 

(/) Siwalik vertebrates; 

(ff) Possil plants from Kashmir and Afghanistan. 

B. — IVew subjects. 

(8) Systematic snrvey of the Central Provinces. 

(9) Investigation into the quantity and value of the potash salts 

in the Khewra mines. 

(10) Boring for coal in the Dilwal plateau, Salt Range. 

(11) Survey of the auriferous gravels of the chief Burmese rivers. 

(12) Collection of Siwalik fossils in Sind and Kathiawar. 

5.— Botanical^Survey of India. 

Work already in progress — The Superintendent of the Royal 
Botanic Garden will continue his study of the plants of the Garden and 
publish a further instalment of the catalogue. The Curator of the Her- 
barium will elaborate the collections made by himself during 1910 in 
the south-east corner of Sikkim with a view to publication of the bota- 
nical results. He will also work up the collections made in Burma and 
Southern India during the current year by various officers of other 
Departments of Government. The Indian assistants for systematic work 
will aid both in the field and in the Herbarium. 

New work.— As far as circumstances will permit the Superintendent 
will resume work that has been suspended for some time on the Burmese 
and Malayan species of the Natural Orders EwpJiorhiacem and TJrtica- 
cece. A short account of the Malayan Polygonacectt will, it is hoped, 
appear. The preparation for publication of the final instalment of Signor 
Beccari’s great work on the Lepidocaryem palms will be undertaken; 
while the materials for the illustration of the Monograph on the genus 
Dioscorea by Colonel Prain and Mr. I. H. Burkill will be worked up. 

Field work will, as circumstances dictate, be carried out by either the 
Director of the Botanical Survey or the Curator of the Calcutta Her- 
barium or one or other or both of the Indian assistants in a selected 
district in Eastern Bengal and Assam and in a selected district in the 
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Madras Presidency. It is not proposed to send any officer of tte Survey 
to Burro a as botanical collections in that province will be carried out by 
quite a number of officers belonging to other Departments of Govern- 
ment. 

Work by associated officers. — The Director of the Botanical Survey 
has received no information as to any systematic work to be undertaken 
by either the Economic Botanist to the Government of the United Pro- 
vinces or the Economic Botanist to the Government of Bombay. The 
Government Botanist, Madras, owing to pressure of work at the Agri- 
cultural College, sees no prospect of much touring during the coming 
year. 


6.--~Departnient of Agriculture. 

Programme or the Agrtcultijral Research Institute, Pusa. 

The scientific work of the Institute for the coming year is indicated 
under the programmes of the different sections. 

Students will be accepted for the post-graduate courses detailed in the 
prospectus. In addition to these, the short courses in cattle and poultry- 
breeding and management, fruit-growing, eri and mulberry silk-worm- 
rearing and silk-spinning, dyeing and weaving and lac cultivation, will 
be continued. 


7 . — Agricultural Chemistry, 

1. The work on the availability of plant-food in soils will be con- 
tinued, the immediate aim being the more correct ascertaiumerrt of the 
composition of the aqueous solution in the soil. Included in this section 
of investigation are naturally the amounts of nitrate in soils and soil- 
temperatures. 

2. The investigation on soil-moisture and water-requirements of 
plants is being continued on lines which have been sufficiently indicated 
in the memoirs on the subject. 

3. The investigation into the nature of certain IJsar lands in the 
United Provinces is being continued. 

4. An improved process for refining saltpetre has been devised and 
is now bluing tested. 

5. The experimental error in sampling sugarcane will be tested. 
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6. Education. — This requires no special comment; it will be conducted 
according to the lines laid down. 

7. The chemistry of the date-sugar industry is being enquired into 
by the Supernumerary Agricultural Chemist. 


77 . — Economic Botany, 

1. Training. — The training of advanced students in this section will 
be continued. 

2. Plant breeding and plant improvement. — During 1911, the fol- 
lowing crops will be studied : — ^Wheat, tobacco, oil-seeds and fibre 
plants. 

[a) Wheat. — The botanical survey of the wheats of Baluchistan 
and the agricultural survey of the wheats of Bengal will be 
completed. The production of improved and rust-resistant 
varieties by selection and hybridisation will be continued. 
The co-operative experiments on the influence of the 
environment on the milling and bating qualities of Indian 
wheats which are being conducted in collaboration with 
Mr. H. Martin Leake, Economic Botanist to the Govern-. 
ment of the United Provinces, will be continued on an 
extended basis, 

(5) Tobacco. — The production of new varieties by selection and 
hybridisation will be continued as well as the testing and 
curing of tht varieties already isolated. The investiga- 
tions on the influence of the environment on the stability 
of the type and quality will be continued. 

(<?) Oil-seeds.-^The study of the oil-seeds of India will be con- 
tinued on similar lines to those adopted in the investigations 
on wheat. 

{d) Fibres. — The isolation and testing of pure races of the fibre 
plants of India will be continued. 

(e) Fruit.— The fruit experiments at Pusa will be continued on 
the lines laid down in the First Fruit Report. During the 
months, May to September, the work connected with the 
development of the fruit industry of Baluchistan^ will be 
^omipence4. 
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III, — Mycohgy^ 

L Research and experimental work. — The work on the wilt diseases 
of crops will be continued on the lines indicated in the memoir on 
Pigeon Pea wilt published last year. 

The investigation of fungus diseases of sugarcane will be continued. 
The chief points of the present enquiry are the spread of red-rot through 
the soil, the relative immunity of thin canes to this disease, and the 
study of two undescribed cane diseases. 

The study of some fruit diseases commenced last year will be con- 
tinued, particularly with reference to their control by spraying. 

The Supernumerary Mycologist is engaged on an investigation of the 
root rot of a number of crops caused by the fungus Rhizoctcnia SolartL 
This will be continued. 

2. Training. — This will be continued on the lines indicated in the 
prospectus. Short courses will also be given to students taking the 
fruit-growing and general courses and to private students, as during the 
past year. 

3. Advice regarding the fungus diseases of plants will continue to be 
given to other departments, particularly to the Provincial Departments 
of Agriculture and the Forest Department, and to the general public. 
The distribution of named specimens and other material to provincial 
colleges and other institutions will also be continued. 

4. The collection and identification of Indian parasitic fungi will be 
continued. The Ascomycetes already collected having been worked 
through last year, it is proposed to take up the Deuteromycetes in which 
India is particularly rich. 


IF. — Entomology, 

1st Section, 

Crop pests.— The study of the insect pests of crops will be continued 
in the insectary at Pusa and by the Assistants in the Provincial Agri- 
cultural Departments. A large amount of information relative to the 
life histories of many economically important insects has been gathered 
during the last few years, but for various reasons it has not been possible 
to publish these hitherto ; an attempt will he made to complete these 
during the year 1911-12 and to publish them in a series of memoirs. 
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Termites Tlie subject of termites (white ants) is engaging a con- 

siderable amount of attention. Methods of destroying them, in the case 
of those colonies w^hose nests can be located, are being tested in conjunc- 
tion with the Deputy Director of Agriculture, ITorthern Circle, Central 
Provinces. A large series of experiments is also being conducted at 
Pusa with a view to the discovery of a really efiBcient preparation appli- 
cable to wood work as a preventive of their attack, and it is proposed to 
continue these experiments. The whole subject of damage done by 
Termites is a very important one in India and no opportunity will be 
lost of acquiring information on the subject. 

Other insect pests,— Information will be . collected on household 
pests, and insect pests of grain, fruit and gardens, and it is hoped to 
publish memoirs on these subjects. 

Apiculture. — The subject of Apiculture has been engaging attention. 
Two strainvS of specially selected bees have been imported successfully 
and it is hoped that one or both of these may prove suited to the plains 
of India, where tlie ordinary European honey bee will not thrive in the 
hot weather. The experiments with these bees will be continued. 

Lac. — Experiments with babul lac will be continued and seed will be 
cultivated, but it is not estimated that there will be any surplus seed 
available for distribution before June 1912. 

In conjunction with the Forest Department, the collection of the 
monthly stages of the various races of the lac insect will be continued. 
The large amount of material already sent in, together with that to be 
collected during the current year, should provide ample data for precise 
discrimination of the distinctness or otherwise of the insects found on 
different food plants. 

Silk, — The experiments with the hybrids already obtained between the 
Eri silk worm [Attacus ricini^ and the wild form {Attacus cynthia) will 
be continued, as the hybrid forms promise to give good results from a 
disease-resisting point of view. Experiments will also be made having 
for their object the production of a mongrel nice, between the European 
univoltine mulberry silk-worm and the Indian mnltivoltine form, com- 
bining the silk-producing qualities of the former with the many brooded- 
ness of the latter, A memoir has been prepared on the results arrived 
at up to the present in the study of Eri silk and it is proposed to publish 
this during the current year. 

Insecticides. — New insecticides sent in for trial will be tested with a 
view to their introduction into India if found satisfactory as regards effi- 
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ciency and price. Particular attention will be paid to tbe various 
specifics against termites (wbite-ants). 

Training. — Training of students taking the long course in general 
Entomology will be continued, besides the short courses in Sericulture. 
The usual practical training classes in lac culture will also be held in 
June and October. 

Coloured plates, lantern slides, etc. — The preparation of coloured 
plates and lantern slides of economically important insects will be con- 
tinued on the lines already laid down and the results rendered available 
for general use. 

General work of the section. — The general work of the section 
(identification of specimens, preservation of the collections, replies to 
miscellaneous queries about injurious insects, etc,), will be continued. 
The amount of correspondence in this section is extremely large, and as 
the work of this department becomes more widely known, the prepara- 
tion of replies to questions received takes a constantly increasing propor- 
tion of time which could otherwise he devoted to research work. 

Every assistance will as hitherto be extended to the Agricultural 
Departments of the various provinces and of Mysore and Baroda. Due 
regard will be paid to any special line of investigation called for by the 
provinces, help will be rendered if required by a serious outbreak of any 
pests, and the work of the Entomological Assistants will be supervised, 
at least in the case of those provinces which desire this, in order that the 
general work on Agricultural Entomology in India may be co-ordinated 
and rendered as efficient as ])ossible l)y tlie various "workers being kept in 
touch with Pusa as a centre and thus with one another. 


2nd. Section. 

Work on blood-sucking insects, ticks and other similar parasites in- 
jurious to man either directly or indirectly will be continued, special 
attention being paid to the insects capable of transmitting Surra and to 
the life histories and occurrence of mosquitoes and sand flies and the 
means of checking them. 

Attention will also be given to the dipterous pests of crops and fruit, 
and to the application of practical measures to control or minimise their 
ravages. 

During the absence of Mr. Tlowlett, a large mass of material for the 
study of biting flies has been received from various officers of the Medical 
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and Veterinary Departments. A large amount of time will have to be 
devoted to working through these and to the systematic arrangement of 
the collection of Diptera. 

Instruction of agricultural students in a knowledge of pests of live- 
stock and poultry will be carried out. 

V. — Agricultural Bacteriology. 

1. The systematic investigation of the distribution, physiological 
characters and functions of soil bacteria in India will be continued. 

2. A special line of enquiry will be taken up as to the relations exist- 
ing between the practice of green manuring in India and the activities 
of soil bacteria. 

3. Special problems, such as plant diseases of bacterial origin, will 
be dealt with as occasion may arise and opportunity permit. 

4. The training of the assistants in the section will be continued. 

F7. — A griculture . 

(A) Farm. 

Permanent experiments. — The permanent manurial and rotation 
experiments will be continued. 

The present scheme of pasture experiments will be abandoned. A 
modified scheme is under consideration. 


(5) Cattle and Poultry^Br ceding. 

Cattle* — The object of the cattle-breeding operations at Pusa is to 
produce a superior type of milking cow for India, by selection methods. 
The type chosen is the Montgomery breed of the Punjab. 

Sheep. — It is proposed to continue the crossing of Gorakhpur ewes 
with the Dumba ram during the coming year. 

Poultry. — Work with poultry will mainly consist of — 

(1) A continuation of the breeding work with such European 
breeds as have shown themselvevS suited to Indian condi- 
tions. Such are the various breeds of Wyandottes (except 
the Silver Laced variety), Orpingtons (except the Jubilee 
Orpingtons) and Bailed Plymouth Eocks. Breeds, which 
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the experience of the last three years has shown to be 
absolutely unsuited to Indian conditions, such as Brown 
Leghorns and Single Combed Black Minorcas, will be eli- 
minated during the year. 

(2) It is proposed to introduce breeding pens of some of the best 
Indian breeds and to improve the type of these by careful 
selection. A beginning has already been recently made in 
this respect by the purchase of Bussorahs, Chittagongs and 
several types of Indian game. 

The distribution of fowls and eggs to the Provincial Experimental 
Farms and to private individuals will be continued and the short course 
in practical poultry-keeping will be conducted as heretofore, 

Vll. — Imperial Cotton Specialist* 

I. — To visit and advise on points regarding cotton and its cultivation 
whenever requested to do so by Provincial Departments of Agriculture. 

II. — ^By special invitation of the Department of Agriculture, Punjab, 
to report on the work done in the way of cotton improvement in that 
province. The question of the distribution of seeds of improved varieties 
will be further discussed with the proper authorities in the Central Pro- 
vinces and Bombay Presidency. 

III. — ^^The study of the behaviour of Bourbon, Buri and such other 
cottons in non-cotton producing tracts as detailed in my last year’s pro- 
gramme will be continued. 

IV. — The conditions of cotton cultivation in Kathiawar and adjacent 
parte will be investigated. 

V. — An enquiry will be commenced on the manurial requirements of 
cotton. 


VIII, — Provincial Departments of Agriculture* 

The programmes for 1911-12 generally follow those approved by the 
Board of Agriculture held in February 1910, The following are, how- 
ever, important additions : — 

Bengal.— The Agricultural College at Sabour has been opened. Con- 
sequently much of the time of the Principal, the Agricultural Chemist 
and the Economic Botanist will be devoted to teaching work. Special 
attention will be given by the Professor of Agriculture to the trial of 
implements designed to save time in preparing the land and sowing 
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crops so as to enable a larger area of crops to be sown during tbe sliort 
period before and after tlie monsoon wlien they can be sown to best 
advantage. Tbe activity of tbe Deputy Director of Agriculture will be 
chiefly directed towards training Superintendents for tbe management 
of large areas. He will also undertake tbe study of manurial residues 
in collaboration with the Agricultural Chemist. Tbe cultivation of 
wheat is being undertaken for collaboration with the Imperial Economic 
Botanist in tbe survey of tbe wheats of the province. The use of cotton- 
cake as a manure and feeding stuff will be tested. At Chaibassa, endea- 
vours will be made to find some convenient device to protect the silk- 
worms against inclemency of weather. As a result of a preliminary 
survey of field crops of the province, the Economic Botanist will now be 
able to undertake a detailed study of Cncurhitacece, LegumUiosce, 
Setaria italica and Eleusine coracana. He will also devote some atten- 
tion to tbe collection of information regarding the crop pests of the 
province and to tbe plant-breeding work. The Agricultural Chemist 
will make observations in connection with the single plant selected 
leguminous crops in co-operation with tbe Economic Botanist, and will 
also study, if time permits, tbe effects of the nature of tbe soil upon an 
unidentified rice disease which is prevalent in Bengal. 

United Provinces. — The Benares experimental farm will be fully 
equipped though it will not be possible to begin experiments during 
1911-12. Tbe Avssistant Director of Agriculture will, along with other 
manurial experiments,, take up the trial of cotton-cake manure on sugar- 
cane at Partabgarh. Groundnut cultivation and hot weather tillage will 
also be undertaken. The growing of American cotton for seed supply 
and experiments with different methods of sowing which formed one of 
the items on the programme of 1909-10 will be abandoned. The Attara 
Agricultural Station will be equipped and tentative experiments will be 
started. The following new experiments will be started by the Deputy 
Director of the Western Circle: — 

(1) Tillage experiments with wheat and maize ; 

(2) Variety tovsts with groundnut; 

(3) Establishment of fuel and fodder reserves; and 

(4) Testing of varieties of wheat and jowar. 

Punjab.— At the new Agricultural Station of Gnrdaspur, sugarcane 
will be chiefly dealt with. The Agricultural Chemist will undertake a 
survey of sugarcanes in that district. This work will consist of the ana- 
lysis of canes at the time of crushing, the direct object being to secure 
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a record of tlie sugar-yielding capacity of the district for the purpose of 
establishing a co-operative sugar refining centre. Some preliminary 
experiments will also be made at Lyalipur to identify the principal 
features of the ripening process in cane and the effects of the application 
of water on this process. The Agricultural Chemist also proposes to 
investigate the nature of the silt deposited by the rivers Chenab and 
Jhelum which is reported in some cases to have checked or rendered 
germination difficult. Trials will be made by the Economic Botanist 
to determine whether jute can be profitably grown in the submontane or 
riverain tracts. The classified wheats of the Punjab which have been 
multiplied to a field scale will be tested in various parts of the province 
with a view to discover localities for which they are suited. The Assist- 
ant Professor of Mycology will undertake the investigation of fungoid 
diseases reported from districts or discovered during tours. 

Bombay. — The Department of Agriculture, Bombay, does not propose 
to make any change for some years to come in the programme of work 
already undertaken. It will, liowtwer, take u]) in tlie near future the 
following three important lines of work: — 

(a) To decide which of the exotic and hybridised cottons bred on 
the various farms offer the greatest profits in different local- 
ities and to confine the efforts to putting out the seed of 
the most promising variety in each case and establishing 
effective buying agencies for the produce. 

(h) To study the question, of providing the most suitable imple- 
ments for the efficient cultivation of the various types of 
the black soil. 

(c) To make a survey of tlie fodder supply in various localities 
and the best means of improving it. 

Madras. — The extension of Canil)odia cotton and the supply of green 
manure seeds, witli a view to ])opularise the beneficial practice of green 
manuring wet lands, will receive increasing attention at the hands of 
the Department. Varieties of ("holam (Andropor/on Sorghum), culti- 
vated for grain and fodder in Coimbatore, will be tried direct on the 
black soil at Koilpatti. Some of the American varieties of Soy beans are 
being tried on this farm. Encouraged at ibe success of Cambodia cottons 
on irrigated lands, the Department has undertaken trials with exotic 
cottonvS including Sea Island, Bourbon and American Upland on the 
Palur farm. It is proposed to open a small factory at the Palur Agn- 
cultural Station for the supply of agricultural implements, the demand 
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for whiclL is constantly increasing. The improvement of the dairy and 
the worhing herd, and the management, on commercial lines, of the 
dairy now under construction will be undertaken at the central 
farm at Coimbatore. The Agricultural Chemist proposes to give up the 
work on saline areas in the Periyar tract. The Economic Botanist will 
devote his attention to the flora of the country around Coimbatore. The 
Mycologist will investigate smuts of Cumbu {Pennisetum typhoideum) 
and Cholam [Aiidropogon Sorghum) and will continue the work on the 
Soft Rot of palmyra palms in the Godavari and Kistna Districts. The 
investigation into the application of the preventives to the Koleroga or 
Rot-disease of areca palm in South Canara will also be taken in hand. 

Central Provinces, — A temporary demonstration experiment station 
will be started in the area commanded by the Ramtek tank and another 
on a large and permanent scale in the centre of the irrigable area in 
Chanda. Steps are being taken to transfer gradually to private enter- 
prise the implement depots opened at Government experimental farms. 
The farm at Damoh, which was temporarily started, will be abandoned as 
it has achieved its object, viz,, the demonstration of eradicating Kans by 
deep ploughing and flooding. Experiments will be made at Khandwa 
with a few varieties of cotton which give special promise. As the relative 
importance of the sugarcane crop has greatly increased on account of 
irrigation works, cultural experiments with this crop will be started this 
year at Raipur. As regards manurial experiments, steps will be taken 
to popularise the use of bone-meal among rice-growers and to manu- 
facture the bone-meal so that it may be easily available to cultivators. 
The improvement of agricultural practice in irrigable areas to enable the 
people to avail themselves fully of the improved water-supply will be the 
most important feature of departmental work in future. There are at 
present 21 cotton seed farms and their number will be increased. In 
the Kanthar tract of Jubbulpore district, demonstration plots have been 
opened at various centres in JTarsingpur, Jubbulpore, Seoni and Damoh 
with promise of success. An improved variety of Maghai til which is 
likely to do well in ITarsingpur district is being introduced. 

Burma. — Ifo additions are proposed to be made to the programme sub- 
mitted last year. 

Eastern Bengal and Assam. — The principal crops dealt with by the 
Department are rice, jute, sugarcane, potatoes, tobacco and groundnut. 
Manurial experiments on rice land have been laid down to contrast the 
effects of green manure, cowdung, bone-meal and green manure with 
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lime. The Fibre Expert proposes to bring up to date the publication of 
the results of the joint investigation with the Eeporter on Economic 
Products to the Grovernment of India into the races of jute in Bengal. 
If possible, a short account will be published of some preliminary experi- 
ments in hybridisation with jute. Mr. Finlow will also publish a Mono- 
graph on Jute giving as complete a resumS as possible of general inform- 
ation on the subject as well as a summary of the results of experimental 
work up to date. The manurial requirements of flax are being investi- 
gated in collaboration with the Inspector General of Agriculture in 
India and an enquiry has been undertaken into the possibility of creat- 
ing, if necessary, a cheaper system for the supply of flax seed from the 
cooler tracts of India. The various methods of planting sugarcane will 
be tested this year at Jorhat. As the soil of the Dacca farm has been 
found suitable for this crop, a larger area is being put down this year. 
Besides the local variety, several varieties imported from Jorhat will be 
tested on this farm. It is proposed to test the merits of summer-grown 
as against winter-grown potato seed on the Shillong farm. The two 
varieties of potatoes — Magnum bonum and King of Potatoes — ^which have 
proved best will be grown on a fairly large scale for distribution of seed. 
Successful results were obtained at Burirhat with the Sumatra cigar 
tobacco and the fire-cured cigarette tobacco last year. This line of work 
will be continued. It is also intended to experiment in producing 
cigarette tobacco from the local variety by fire-curing. Experiments 
with groundnuts will be continued at Jorhat as promising results 
have been obtained. Tbe experimental cultivation of lemon grass will 
be discontinued as it bas been found that the oil extracted does not pay 
in the province. Proposals are being submitted to the Local Govern- 
ment for the relinquishment of the Wahjain tropical plantation. 

Efforts will be made by appointing special oflScers to bring borne to 
cultivators, by means of demonstrations, such improvements in agricul- 
tural methods, as are suited to local conditions. With the object of 
improving the cattle of the plains districts a survey of the existing types 
of cattle and buffaloes and of the present sources of supply will he under- 
taken. In this enquiry, special attention will be paid to plough bullocks. 
The officer who will be entrusted with this work will be instructed to 
find out means that can be adopted to ensure a substantial and permanent 
improvement in the existing types. In the absence of recognised types 
tbe enquiring officer will endeavour to fix the ideal type by means of 
measurements of individual animals which are considered by intelligent 
raiy-ats to be the most eflScient animals under local conditions. 
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7.-- -Forest Department. 

Pregnraniiiie of work already carried oat by the Sylviculturist 

during* 1910-11. 

Part I. 

1. The sal tree (Shorea (robusta) — During the year investigations 
were prosecuted in the Siwalik, Haldwani, Pilibhit, Gonda, and Gorakh- 
pur Divisions of the Dnited Provinces into (1) the effects on sal of 
"drought, fire, frost and grazing, (2) the natural reproduction of this tree 
in forests of different ti^pes, and the steps necessary to aid it. Various 
experimental plots were laid out in connection with these enquiries. 

Part II. 

1, The Uniform and Group systems of working forests. — Investi- 

gations were carried out in the Siwalik, Haldwani and Naini Tal Divi- 
sions of the United Provinces into the question of the most suitable 
methods of working forests of sal and Ion gif alia under the uniform 

system, or in certain cases under the group system. 

2, Exploitation of bamboos (Dendrocalamus strictus). — Experi- 
ments in the Siwalik and Lansdowne Divisions of the United Provinces 
have been commenced in order to ascertain the best method of cutting 
and working bamboos with a view to obtaining the highest possible yield 
while maintaining a permanent and undiminished supply in future. 

3. Pollarding of trees for lac cultivation. ^Experiments were in 
progress in the Siwalik Division, United Provinces, to ascertain the most 
suitable methods of pollarding and working trees for the cultivation of 
lac. 

4. Statistical and miscellaneous sylvicultural information.— The 

collection of such information has been in progress during the year in 
the United Provinces, where a number of sample and experimental plots 
were laid out and measurements taken in the Siwalik, Haldwani, Pili- 
bhit, Gouda, Gorakhpur and Naini Tal Divisions. 

Programme of work for the Sylviculturist for 1911-12. 

Part I. 

1. The sal tree (Shorea robusta).— Investigations will be con- 
tinued, cliiefly in the United Provinces,, into the effects of drought, fire, 
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frost and grazing on sdl^ and on the conditions most suitable for repro- 
ducing this species naturally. Experimental plots will be laid out in 
various localities in this connection. 


Part II. 

1. The Uniform and Group systems of working forests.-— In- 
vestigations will be continued, chiefly in the United Provinces, into the 
question of working forests of different types under the uniform and 
group systems, the chief species concerned for the present being sdl, 
Finns longifolia, deodar, and some other important hill species, 

2. Exploitation of bamboos (Dendrocalamus strictus), — The experi- 
ments started in the Siwalik and Lansdowne Divisions of the United 
Provinces in 1910-11, to ascertain the best method of cutting and work- 
ing bamboos, will be continued. 

3. Pollarding of trees for lac cultivation,— The experiments in 
the Siwalik Division, United Provinces, to ascertain the most suitable 
methods of pollarding and working trees for the cultivation of lac, will 
be continued. 

4. Statistical and miscellaneous sylvicultural information. — The 

establishment of sample and experimental plots, for the collection of 
statistical and sylvicultural information regarding the more important 
species of trees, will be continued, chiefly in the United Provinces, 


Programme of work already carried out by the Forest Fotanist 

during 1910-11. 

Part I. 

1. Physiology and (ecology of sal, -The experiments carried 
out during 1909-10 and 1910-11 on the dying back of the seedlings of 
sdl and its causes have given interesting results which are now being 
prepared for publication, 

2. Forest grasses. — The Botanist was able to study the types of 
Saccharum arundinaceum, S, Munja, S, prophyrocomum and Erianthus 
Griffithii at the British Museum and Kew during the year with interest- 
ing taxonomic results. The results of this work and of the previous field 
study of these and six other species are now in the press. The detailed 
study of Bhabar, Isclicemum angustifolhm^ has been commenced, 
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Paet II. 

1. Physiology and oecology of teak. — The work on teak on the 
same lines as for sdl is not yet sufficiently complete for publication. 

2, Fungoid diseases. — The field study of Tmmetes pini on the Blue 
Pine has been commenced in the Simla and Bashahr Divisions of the 
Punjab, 


Additional outside Pauts I and II, 

1. Systematic Botany. — The Botanist was able to study the types of 
Grewia sp. at the British Museum, Kew and Paris, during the year and 
the results are being prepared for publication. The study of Xylia and 
Anogeissus has been commenced. 

Programme of work for Forest Botanist for 1911-12. 

Paet I. 

L Physiology and (ecology of sal, — The study of the sdl will be 
continued with special reference to the diseases of these trees, the condi- 
tions favourable and unfavourable to successful germination and early 
development, the dying hack of seedlings and its causes, the pollination 
of the flowers and distribution of seeds, the effect of coppicing on the 
development of the plant. 

2. Forest grasses. — The study of grasses commonly found over large 
areas in sdl forests will be continued chiefly with the object of discover- 
ing the best method of treatment for (a) increasing the value of these 
grasslands for fodder or other economic purposes and (h) afforesting these 
grasslands with sdl (or other valuable tree-species), respectively. 

Paet II. 

Fungoid diseases. — The study of Trametes pini on the Bine Pine 
will be continued, 

2. The study of teak on the same lines as for sdl will be continued. 

Additional outside Paets I and II. 

Systematic Botany.— A detailed systematic study and description 
will be made of forest plants of economic value in cases where the exist- 
ing classification is unsatisfactory. A study of the following genera 
UOW in hand : Grewia, Xylia and Anogeissus, 


i 
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Programme of work already carried out by the Forest Economist 

during 1910-11. 

Part I. 

Investigation into the economic aspect of the sal tree [Shorea rohusta). 

1. Technical properties.— A number of tests have been carried out and 
others are in progress and timber of various kinds is being seasoned for 
the preparation of scantlings which will be used for shearing, bending 
and crushing tests. 

2. Antiseptics* — Numerous experiments are in progress to determine 
how sdl wood may best be antiseptically treated. 

3. Supply and markets, — Much information has been collected and 
more will be obtained. 


Part II. 

1. Paper pulp. — Many forests were visited and a lengthy note has 
been written on bamboo, Imt it cannot be completed until a final report 
is received from the mill whicli lias uudertakeii an exhaustive test. In 
the same report the financial asjiect of the work and the question of 
suitable sites for factories has also been discussed. 

2. Match manufacture in India. — Several forests in the United Pro- 
vinces were visited and information collected. 

3. Antiseptic treatment of woods.— A note on the subject has been 
sent to press and the experiments are being continued. Arrangements 
have been made for the powellizing of 5,000 sleepers, of woods that are 
not durable in their natural state, so that they may be tested by the 
railway companies. Six hundred and fifty of these sleepers have been 
treated and sent to the railway companies, the delay in the despatch of 
the balance is not due to the want of effort on the part of the Eeseareh 
Institute, 

4. Enquiry regarding the possibility of putting certain gums, resins 
and oleo^resins on the European markets.— A number of samples have 
been sent and reports received and enquiries are still being received and 
information and samples being collected and supplied, 

5. Paving blocks. — Samples of wood were sent to Japan but no report 
has yet been received. 
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6. Wood for pencils.— Samples and information have been supplied 
to firms and a note will be issued shortly. 

7. Wood for other purposes. — Samples have been supplied, informa- 
tion collected and tests made in some cases with wood for brushes, 
cricket bats, mathematical instruments, tool handles, weaving looms, 
umbrella handles and other minor industries. 

8. Description of woods at present little known. — The information 
has all been collected for six species and will be published shortly. 

9. Andamans Padauk.— The question of the disposal of this timber is 
under investigation. 

10. Miscellaneous. — Terminalia and oak barks have been tested for 
tannin, the seeds of Schleichcra trijuga for oil, the flower of Strobil- 
antlies sp. for perfume for soap; information has been supplied to an 
English firm about Indian walnut burrs, Cinnamomum glandulif&rum is 
being tested for Camphor and the roots of Podophyllum Pmodi are being 
analysed. 


Programme of work for the Forest Economist for 1911-12* 

Part I. 

Investigation into the economic aspect of the sal tree {Shorea rohusta). 

The following investigations, some of which are already in hand, will 
be undertaken or continued : — 

1. Physical properties of sdl timber: strength under shearing, 

crushing and bending tests of timber grown in different 
localities, felled at different seasons and seasoned in 
different ways : tests of fissibility of the same : best methods 
of seasoning the same : determination of the specific gravity 
and of the durability of the same. 

2. The effects of different antiseptics on sdl timber. 

3. Uses to which the timber and minor products of sdl can be 

put, tanning value of bark, etc. 

4. Calorific value of sdl fuel and charcoal. 

5. Collection of information regarding markets for sdl, past and 

present prices, available supply, etc. 
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Part II. 

It is proposed — 

1. To collect and supply information of all kinds regarding tlie 

use of bamboos, wood, and grasses for paper pulp. 

2. To collect and supply information of all kinds regarding tlie 

development of the match industry in India, which is now 
assuming a promising aspect. 

3. To carry out experiments on woods with various antiseptic 

, preparations, and specially to treat a large number of rail- 
way sleepers of inferior woods and have them tested by 
the railway companies with a view to encouraging their 
use. 

4. To investigate the physical properties and seasoning powers of 

certain woods. 

5. To investigate the properties of certain gums, resins and oil 

seeds, and tan harks, and to extend their use. 

6. To investigate the value of certain Indian woods for packing 

cases, tea and opium boxes, paving blocks and other minor 
purposes. 

7. To publish full information about certain useful woods at 

present little known. 

8. To investigate the resin tapping of conifers and the possibility 

of improving the present method of distillation. 

9. To investigate the uses of certain fibres. 

Programme of work already carried out by the Forest Zoologist 

during 191041. 

Part I. 

L Sa/ insect pests, — This study was continued during the year but 
the results are not sufficiently complete for publication. 

Part II. 

1, Lac. — Study was confined during the year chiefly to the insects, 
parasitic or otherwise, which w’ere bred out of the lac samples collected 
in different localities. The results are not sufficiently complete for 
publication. 

Reference collection. - All named specimens were arranged in 
order under their families and a card index catalogue was commenced. 

^2 
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Specimens wbicli could not be named in India have been sent to Euro 
pean experts for identification. 


Programme of work for Forest Zoologist for 1911-12. 

Part I. 

1. Sal insect pests. — The study of insects beneficial or injurious to 
the sal will be continued. 


Part II. 

1. Lac. — The detailed study of the lac insect will be continued in co- 
operation with the Agricultural Research Institute at Pusa. 

2. Reference collection. — The work of extending the reference collec- 
tion of insects which are important from a Forest point of view will be 
continued. 

Programme of work already carried out by the Forest Chemist 

during 191041. 

Part I. 

1. bark tannin extract, — The investigation is completed. The 
report is under preparation. 

Part II. 

1. Russa grass oil. — The investigation is in progress and the oils 
have been prepared in quantity, 

2. Oil seeds.*— Hydraulic Oil Press has been received. The investi- 
gation has been begun. 

3. Oil grasses* — The distillation of Khas grass is in hand. 

4. Milk of Dichopsis elliptica. — Iso progress has yet been made as the 
milk could not be obtained. 

5. Resin.— Samples of resin tapped from Finns Merhusii and Finns 
Khasya are being collected. 

6. Myrobalans. — The investigation is completed. Final report is 
under preparation. 

7. Decolourisation of tannin extracts. — The results of the commercial 
value of the Mangrove tannin extract, made at Rangoon, are being 
awaited. 



jpBOGKAMMES OF WORK FOR J91M2. 


181 


Programme of work for Forest Chemist for 1911-12. 

Paex II. 

1. Russa grass oil. — it is desirable to study tbe causes of differences 
between tbe two vaiueties Moti and Supliia, and tbe possibility of the 
conversion of tbe Sophia into Motia oil. Tbe oils have been prepared in 
quantity and will be separated into their constituent parts later on. 

2. Oil seeds. — Oil-yielding forest seeds will be examined as to their 
oil value and their constituents. 

3. Oil grasses. — The Khas oil will be studied. 

4*. Milk of Dichopsis elliptica. - The milk of Vichoi)sis elliptica will 
be studied for its commercial utilisation. 

5. Resin. — The study of the resins iif the principal conifers in con- 
nection with the manufacture of turpentine will he continued. 

6. Myrobalans.— Investigation regarding the best season for the col- 
lection of Myrobalans so as to obtain the greatest yield of tannin will 
be continued. 

7. Oecoiourisation of tannin extracts. — The enquiry as to the 
decolourisution of dark-coloured tannin bark will be continued. 

8. Zoological and Anthropological Section, Indian Museum. 

The Superintendent will continue his investigations on the fauna of 
stagnant water. 

The Assistant Superintendent in charge of Crustacea and other marine 
invertebrates will conclude his systematic accouut of the Indo-Pacific 
Stomatopods and will begin to investigate the freshwater prawns of 
India. 

The Assistant Superintendent in charge of fishes will continue Lis 
work on the freshwater fishes of India and the neighbouring (!OuntrieiSj 
especially tliose known to [)e destructive to mosquito larvae, and will 
work out the Carangidoj taken by the trawler Golden Crown.’* 

The Assistant Superintendent in charge of Entomology will continue 
his investigations into the biology aud taxonomy of the Oriental Pedi- 
palpi and will, with the assistance of Mr. C. A. Paiva, arrange the data 
obtained in a year’s “ census ” of the mosquitoes of Calcutta. 

The Surgeon-Naturalists of the Indian Marine Survey will probably 
Work ill the Museum on the marine Entomostraca of the lilirmese coast. 
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9. Civil Veterinary Department.! 

By the Imperial Bacteriologist, 

L Anthrax. —To continue the investigations laid down in the pro- 
gramme of the previous year. 

2. Surra.— To continue experiments in methods of treatment and 
prophylaxis. 

3 . Rinderpest. — Investigations a*s to possibility of preparing serum 
for buffaloes; and also the use of other than hill bulls for the preparation 
of serum for bovines. 

4. Furtherr tests of serums and vaccines prepared during the past 
three years. 


By the officer investigating camel diseases, 

(1) Investigations into Surra in the field. 

(2) The study of Filariasis in the Camel. 

(3) Treatment of Surra in the Camel. 

By the Froinncial Staff — Punjab Veterinary College Laboratory. 

(1) Treatment of Surra. 

(2) Study of Haemorrhagic Septicaemia. 

By Provincial Superintendents, 

Collection of information and the mapping out, as opportunity occurs, 
of the incidence of Surra, Piroplasniosis, Haemorrhagic Septicaemia and 
Anthrax. 
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APPENDIX. 

IREPORT ON THE SCIENTIFIC AND TECHNICAL INVESTIGATIONS 
CONDUCTED FOR INDIA AT THE IMPERIAL INSTITUTE DURING 
THE YEAR ENDED 30th SEPTEMBER 1911. 

By 

W. E. DUNSTAN, M.A., LL.D., F.E.S. 

The scientific and technical investigations which have been in pi-o- 
gress at the Imperial Institute for India during the year ended the 30th 
September 1911 are as follows: — 

1. Opium.— The examination of the constituents of a large number of 
specimens of opium, collected in various districts of India at the instance 
of the (jrovernment, was completed, and a report is now in preparation. 
Pui'ther recommendations were made during the year for the improve- 
ment of the process employed at Ghazipur for the preparation of opium 
alkaloids. 

2. Solanaceous plants.— The investigation of Indian Solanaceous 
plants was continued, aud reports were furnished on the alkaloids present 
in the seeds aud capsules of Datura Metel and in the leaves and seeds of 
Hyoscyavius niger. These reports concluded the examination of the 
specimens of Solanaceous plants forwarded to the Imperial Institute from 
India. 

3. Tobacco.— Further samples of tobacco grown at the Government 
Farm, Burirhat (Eangpur district), were received for exaininatiou in 
continuation of the previous investigation. The composition of the 
toliacco was determined aud expert opinions were obtained regarding the 
tjuality aud commercial value of the specimens. Recommendations were 
made in the report for the improvement of the tobacco. 

4 -. Tanning extracts.— Twelve tanning extracts prepared at the Gov- 
ernment Factory, Kungoon, were submitted for examination in continu- 
ation of a previous investigation upon wliich tlirce rejwrts had been fur- 
nished. The twelve samples included eight mangrove extracts, certain 
of whieli were of promising tpiality aud were richer in taiuiin tlmii any 
tanning extracts previously received at tlu' Imperial Institute from 
India. In order to sell readily in the United Kingdom, however, the 
extracts should contain less moisture and be of better colour than the 
samples examined* 
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At the request of the Imperial Forest Chemist, a sample of mangrove 
extract, specially prepared at the Government Factory at Rangoon, was 
examined. It proved to’ be of superior quality, and a larger sample was 
asked for in order that practical tanning trials on a commercial scale 
could be made to determine its market value. 

5. Lemon grass oil. — A small consignment of oil distilled from four 
varieties of lemon grass grown at Wahjain in the Khasia Hills was for- 
warded for examination and sale on the London market. All the oils 
contained a satisfactory amount of citral and that distilled from 

Cochin’^ grass was particularly rich in this constituent. The latter 
oil was sold at per oz. and the remainder of the consignment at 
per oz. 

6. Rubber. — The rubber of Cryptostegia grandijiora from the Punjab 
was examined, and valued at 2s, 9d, to 35. per lb. with fine hard Para 
at 55. 2\d, per lb. Another sample of this rubber furnished to 
the Imperial Institute by H. H. the Maharajah Sindhia of Gwalior, 
was of very fair quality and was valued at 35. A:d, to 35. Gd. per lb. with 
fine hard Para at d5, 8d!. per lb. The rubber of Cryptostegia 
gr^ddiflora would be readily saleable in London, but the small yield 
obtained on tapping the stems has hitherto prevented its collection on a 
commercial scale. 

7. Drugs. — Cultivated rhizomes of Podophyllum Emodi, forwarded 
by the Forest Department of the ISTorth-West Frontier Province, were 
examined. The preliminary results showed that the cultivated rhizomes 
closely resembled in composition the rhizomes of the wild plant as pre- 
viously examined at the Imperial Institute, and would probably be as 
suitable for use in medicine. A further supply was requested in order 
that therapeutical trials might be made with ' podophyllin ’ prepared 
from the cultivated rhizomes. 

8. Turpentine.— -Report^s were furnished during the year to the 
Inspector General of Forests on samples of colophony and turpentine oil 
prepared at Naini Tal. The colophony was of much better quality than 
a sample from Naini Tal previously examined at the Imperial Institute, 
and similar material would sell readily in the United Kingdom at good 
prices. The turpentine oil would find a market as a substitute for 
Russian oil. 

9. Black dammar resinu — In continuation of a previous investiga- 
tion, samples of black dammar resin prepared by the Imperial Forest 
Economist were examined in order to determine the suitability of the 
resin as a substitute for shellac in finishing crape. Technical trials 
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stowed ttat tte resin alone was not very suitable for the pui^pose, but 
that when mixed with 8 per cent, of beeswax it might find a restricted 
application in crape manufacture. The principal incentive to the dis- 
covery of a substitute for shellac disappeared however when the price 
of shellac resumed a normal level in 1910. 

10. Investigations were made to determine the suitability for paper- 
mating of jute stems from which the bast fibre had been stripped. It 
W’^as found that the pulp was composed of very short fibres and conse- 
quently would be of little value. 

11. Cotton and silk.— Samples of cotton from the United Provinces, 
the Central Provinces, Sind and Burma were examined and reported on 
during the year. Two samples of mulberry silk from Eastern Bengal 
and Assam were of promising quality and w^ere valued at 11.?. and 8,?. 
per lb., respectively. A sample of silk from Mysore was of very satis- 
factory quality and was valued at M, per lb, in the United King- 
dom. 

12. Seven samples of asphalt from the island of Bahrein in the 
Persian Gulf were examined. The best of these contained about 20 per 
cent, of bitumen in a limestone matrix, and was quite similar to Bah- 
rein asphalt examined at the Imperial Institute in 1903. As a whole 
the samples represented material w’hieh could be used to produce a 
standard paving asphalt. 

The facilities offered by the Imperial Institute for obtaining in- 
formation respecting the value of Indian products are becoming more 
widely utilised by the Government officials and merchants in India, 
as well as by firms in the United Kingdom interested in Indian pro- 
ducts, and in addition to the abovementioned investigations, a large 
number of other products from India were examined and reported on 
during the period under review% Information has been supplied on such 
matters as the manufacture of chromates frcan chrome ore, the manu- 
facture of wood pulp, the manufacture of animal charcoal, the curing 
and preparation of porpoise hides, the curing of ratskins, the cultiva- 
tion of vetiver, and the preparation of loofahs; and also regarding the 
market in Europe for various Indian drugs and for squirrel skins, goat 
hair, fowls’ feathers, etc. 

Information was furnished during the year to the Government of 
Mysore on the subject of the markets for sandalwood in Europe and the 
United States, and also regarding the exportation of Mysore timbers to 
Europe. 
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I, — ^Meteorological Department. 

Govem/ment of India Office, 

(1) The India Daily Weather Report and Chart. 

(2) The Weekly Rainfall Summary. 

(8) The Monthly Weather Review. 

(4) The Annual Summary. 

(5) The Rainfall of India. 

(6) Indian Meteorological Memoirs. 

Bevgal Office, 

(1) Bengal Daily Weather Report and Chart. 

(2) Monthly Rainfall Tables and Summaries of the chief features of the weather of 

the month over Bengal, 


Bombay Office, 

(1) Bombay Daily Weather Report and Chart. 

(2) Monthly Abskack of the Bombay observations (Bombay Gazette), 


Madras Office, 

(1) Bombay Daily Weather Report and Chart. 

(2) Monthly Rainfall Tables [Madras Gazette), 


Allahabad Office, 

(1) Monthly Weather Summaries (United Provinces Gazette), 

(2) Annual Summary. 

(8) Monthly Rainfall Tables (United Provinces Gazette), 

Lahore (Simla) Office, 

(1) Monthly Swmmary ^ 

(2) Annual Summary ) 


U, — Geological Stirvet. 

The publications of the Department include— ^ . 

Balmontologia Indica arranged in series, and sold in parts which are priced at 

4 annas (6 pence) per plate. , . , , . . 

Mamoirs, Vols. I— XXXVIII, including the larger papers on geological subjects. 
Records, Vol. I— XL, including the shorter papers and Annual Beports from 
1868 to 1910, sold in parts, price one rupee each. 


Manuals, Guides and Maps. , . . , . v i- - 

A complete list of the contents of these pubUcations can be obtained by applmtion 
to the Registrar, Geological Survey of India, 27, Chowringhee Road, Calcutta. 



II 


Indexes to the Genera and Species described in the PaJceoniologia Indica up 
to 1891, to the Memoirs, Vols. I — XX, and to the Records, Vols. I — XXX y 
have been printed for sale. 

III. — SuBVEY OP India. 

(1) Annual General Report. 

(2) Professional Papers. 

IV. — ^Botanical Survey and Royal Botanic Garden, Calcutta. 

(1) Annual Report of the Botanical Survey of India. 

(2) Records of the Botanical Survey, Vols. I — III, Vol. IV, Nos. 1 — 4, and Vol. V, 

No. 1. 

(3) The Agricultural Ledger. — A series of papers on economic products issued as 
ready* 

(4) Commercial circulars printed for circulation but not for sale. 

(5) Annual Report of the Industrial Section, Indian Museum* 

(6) Annual Report of the Royal Botanic Garden, Calcutta. 

(7) Annals of the Royal Botanic Garden, Calcutta, Vols. I — ^XII. 

A list of the contents of the Records and of the Annals with prices of the 
numbers and volumes still available can be obtained by applying to the 
Superintendent, Royal Botanic Garden, Calcutta. 

V. — ^Department op Agriculture. 

(1) Annual Report. — An account of the year's work of the Imperial Department, 

including the separate reports of the scientific officers of each branch (Agri- 
cultural Chemistry, Botany, Mycology, Entomology, and the like). 

(2) The Agricultural Journal of India. — A quarterly journal eontaiaing ai'ticles on 

agricultural matters intended for the educated agriculturist and the general 
reader interested in Agriculture. 

(3) Scientific Memoirs of the Department of Agriculture. — ^An occasional publica- 

tion for papers of a scientific or technical nature divided into series such as 
Chemical, Botanical, Entomological, and the like. 

(4) Bulletin. — ^An occasional publication containing information on agricultural 

matters of a temporary nature. 

(5) Leaflets. — Short notes of practical instruction in agricultural matters, dealing 

mainly with entomological subjects. 

VI. — ^Forest Department. 

(1) Review of Forest Administration in British India by the Inspector-General 

of Forests (issued annually), 

(2) Annual, Pix)gress Report of Forest Administration in each Province. — Issued 

by the Local Governments annually. 

(8) Indian Forest Records. 

(4) Indian Forest [Memoirs. 



(5) The Indian Forester. — A monthly Journal of Forestry, Agi’iculture, Shikar 

and Travel. This is a Departmental Journa!, published monthly. 

(6) Bulletins are published from time to time. 

TII. — ^ZoonoGicAL Department. 

(1) The Annual Report, 8vo. 

(2) The Records of the Indian Museum, Bvo. Containing short papers on Indian 

zoology. One or two volumes issued annually in quarterly parts. 

(3) The Memoirs of the Indian Museum, 4to. Containing monographs and other 

important papers. Published at irregular intervals. 

(4) Descriptive Catalogue of Indian Decapod Crustacea, 4to. Partis published at 

irregular intervals. 

(0) Descriptive Catalogue of Indian Kdiinodermata, Parts pubJishefl at 

irregular intervals. 

VIII. — Civil Veterinary Department. 

(1) Annual Report. 
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